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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 *»♦♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A drive circuit of a capacitive load which is characterized by providing the following and which impresses a pulse 
of positive/negative amphipathy to a capacitive load which has the 1st and 2nd electrodes by turns A charge recovery circuit 
which delivers and receives a charge periodically between said 1st electrode The 1st clamping circuit which clamps said 1st 
electrode to the 1st or 2nd predetermined potential in some [ at least ] periods other than a period of transfer of said charge 
The 2nd clamping circuit which carries out floating of said 2nd electrode corresponding to a period of transfer of some said 
charges while clamping said 2nd electrode to the 3rd or 4th predetermined potential 

[Claim 2] Said 1st predetermined potential and the 3rd predetermined potential are substantially equal, and said 2nd 
predetermined potential and the 4th predetermined potential are the equal drive circuit of a capacitive load according to claim 
1 substantially. 

[Claim 3] A drive circuit of a capacitive load according to claim 1 or 2 where said charge recovery circuit contains a capacitor 
for charge recovery, and a reactor. 

[Claim 4] A drive circuit of a capacitive load according to claim 1 or 2 where said charge recovery circuit is constituted as a 
circuit using back EMF of a reactor. 

[Claim 5] In a drive method of a capacitive load of impressing a pulse of positive/negative amphipathy to a capacitive load 
which has the 1st and 2nd electrodes by turns Maintaining a step and the 2nd electrode which collect charges from the 1st 
electrode and maintain the 1st electrode subsequently to the 1st potential, maintaining the 2nd electrode to one predetermined 
potential to one [ said ] predetermined potential Carrying out floating of a step and the 2nd electrode which return a charge to 
the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential Maintaining a step and the 2nd electrode 
which collect charges from the 1st electrode to predetermined potential of another side Maintaining a step and the 2nd 
electrode which return a charge to the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential to 
predetermined potential of said another side A drive method of a capacitive load characterized by having periodically [ boil a 
step which returns a charge to the 1st electrode and maintains the 1st electrode subsequently to the 2nd potential one by one, 
carrying out floating of a step which collects charges from the 1st electrode, and the 2nd electrode, and ]. 
[Claim 6] In a drive method of a capacitive load of impressing a pulse of positive/negative amphipathy to a capacitive load 
which has the 1st and 2nd electrodes by turns Maintaining a step and the 2nd electrode which give a charge to the 1st 
electrode and maintain the 1st electrode subsequently to the 1st potential, maintaining the 2nd electrode to one predetermined 
potential to said predetermined potential Carrying out floating of a step and the 2nd electrode which collect charges from the 
1st electrode and maintain the 1st electrode subsequently to the 2nd potential Maintaining a step and the 2nd electrode which 
give a charge to the 1st electrode to predetermined potential of another side Maintaining a step and the 2nd electrode which 
collect charges from the 1st electrode and maintain the 1st electrode subsequently to the 2nd potential to predetermined 
potential of said another side A drive method of a capacitive load characterized by having periodically [ boil a step which 
collects charges from the 1st electrode and maintains the 1st electrode subsequently to the 2nd potential one by one, carrying 
out floating of a step which gives a charge to the 1st electrode, and the 2nd electrode, and ]. 

[Claim 7] A drive method of a capacitive load according to claim 5 or 6 characterized by said capacitive load being a flat 
display panel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drive circuit and method of a capacitive load of the charge recovery mold 
which can be especially manufactured by components mark smaller than before about the drive circuit and the drive method 
of a capacitive load. 
[0002] 

[Description of the Prior Art] As a capacitive load which needs the bipolar pulse of positive/negative, there are flat panels, 
such as the plasma display panel and electro luminescent panel which are used as image display devices, such as an 
information terminal equipment, and a personal computer or television, and a liquid crystal panel, etc. As a drive circuit of the 
conventional capacitive load, the drive circuit of a plasma display panel (PDP) is described here. 

[0003] Drawing 9 is a cross section which meets the train electrode of one display eel of PDP. PDP is equipped with the 1st 
insulating substrate 11 of a glass front face, and the 2nd insulating substrate 12 on the back in this drawing. On the 1st 
insulating substrate 11, the 1st insulating layer 20 of a wrap and the 1st septum 21 of the shape of a grid which divides a 
display eel are formed one by one in the transparent scan electrode 17 and the transparent maintenance electrode 18 which 
constitute a line electrode, the bus electrode 19 formed on each [ these ] line electrode, and the whole electrode, and the 
protective layer 22 which covers the 1st insulating layer 20 and consists of MgO etc. further is formed. 
[0004] On the 2nd insulating substrate 12, the 2nd septum 15 of the shape of the shape of a grid which divides a display eel in 
collaboration with the 2nd insulating layer 14 of a wrap and the 1st septum 15, and a stripe is formed one by one in the 
transparent train electrode (data electrode) 13 which intersects perpendicularly with a line electrode, and a train electrode, 
these whole is covered, and the fluorescent substance 16 is applied. The discharge gas space 23 which constitutes each display 
eel by the 1st and 2nd septa 21 and 15 is formed in the shape of a grid, and the discharge gas space 23 is filled up with 
discharge gas, such as rare gas. 

[^^^^] Drawing 10 is a mimetic diagram shown in the electrode configuration paying attention to the whole above PDP. 
PDP25 has the structure where the 1st front insulating substrate 1 1 and the 2nd insulating substrate 12 on the back were 
******(ed), and the seal of the building envelope is airtightly carried out by the seal section 26. On a drawing, each scan 
electrode 17 is a sign SI, and S2, Sm, each maintenance electrode 18 is a sign CI, and C2, Cm, and each train electrode 
13 is shown by a sign Dl, D2, Dn-1, and Dn. In addition, in the following description, aij shows the display eel 24 of the 
intersection of the i-th line electrode and the j-th train electrode, for example. 

[0006] Drawing 1 1 shows the wave of the driver voltage used by the drive of Above PDP. Setting to this drawing, wave (A) is 
the maintenance electrode CI, and C2, Cm. The voltage waveform impressed Wave (B) is the scan electrode SI. The 
voltage waveform by which the voltage waveform impressed is impressed to wave (C) by the scan electrode S2 About the 
voltage waveform by which wave (D) is impressed to the scan electrode Sm, wave (E) is the train electrode Dl. Wave (G) 
shows the luminescence wave of the display eel al 1 for the voltage waveform by which the voltage waveform impressed is 
impressed to wave (F) by the train electrode D2, respectively, in addition, a wave - (E) and a wave ~ the slash pulse of the 
data pulses 34 shown by (F) shows that the existence of a pulse is determined according to the data which should be written 
in. 

[0007] Hereafter, actuation of the conventional PDP of the above-mentioned form is explained briefly. In addition, the first 
transition of a pulse points out a pulse portion after, as for a pulse portion after impression of a pulse voltage starts until it 
reaches the abbreviation last voltage, and the trailing edge of a pulse, removal of a pulse voltage starts until a pulse voltage is 
removed nearly completely into this specification. For example, in a straight polarity pulse, a start portion is the first transition 
of a pulse, and a fall portion is the trailing edge. Moreover, in a negative polarity pulse, the fall portion of a pulse is first 
transition and the standup portion of a pulse is a trailing edge. 

[0008] First, each scan electrode SI, and S2, Sm By impressing the blanking pulses 35 of negative polarity all at once, the 
maintenance discharge till then is once eliminated, the next - the priming pulse 36 of negative polarity with the big amplitude 
-- all the maintenance electrodes CI and C2 and ... it is impressed by Cm and priming discharge which generates the priming 
particle which serves as a kind of discharge in the case of write-in discharge is performed all over a panel. Subsequently, they 
are each scan electrode SI, and S2, Sm about the priming blanking pulse 37 with the small amplitude so that priming 
discharge may not lead to maintenance discharge as it is. It impresses all at once. 

[0009] Then, it synchronizes with this pulse and they are each train electrodes Dl and D2, Dn-1, and Dn at the same time 
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it enters at a write-in conducting period and impresses the scan pulse 33 to each scan electrode SI, and S2, Sm line 
sequential. The data pulse 34 is impressed. A desired display eel is made to generate write-in discharge by these scan pulse 33 
and the data pulse 34. In the example of drawing 1 1 , by the data voltage waveform (E) and (F), data is written in the display 
eels al 1 and a22, and data is not written in the display eels al2 and a21, but die purport to which the writing according to data 
is carried out is shown about display eels other than these. 

[0010] Termination of a write-in conducting period impresses the maintenance pulses 31 and 32 of negative polarity to each 
scan electrode and a maintenance electrode by turns, respectively. Between a scan electrode and a maintenance electrode, the 
alternation maintenance pulse from which polarity changes by turns is impressed by these maintenance pulses 3 1 and 32. By 
this alternation maintenance pulse, maintenance discharge occurs between the scan electrode 17 and the maintenance 
electrode 18 in the display eel 24 which had write-in discharge before, and the display according to data is performed. Display 
brightness is controlled by the count which impresses these maintenance pulses 31 and 32. 
[0011] 

[Problem(s) to be Solved by the Invention] By the drive circuit and method of PDP of the above-mentioned former, ** and 
discharge of the electrostatic capacity formed mainly between the scan electrode of the display eel section and a maintenance 
electrode whenever a maintenance pulse is impressed to a scan electrode and a maintenance electrode, respectively are 
performed. For this reason, there was a defect that the so-called consumption of the power for ** and discharge of this 
electrostatic capacity and reactive power was large, in addition to luminescence power required for a display originally. 
[0012] In order to remove the above-mentioned defect, the charge recovery mold drive circuit which has the charge recovery 
circuit which collects the discharge charges of the electrostatic capacity in the case of each maintenance pulse impression is 
proposed (for example, a patent public presentation [ Heisei 5 ] No. 265397, 63 years [ of patent public presentation Showa ] 
No. 101 897). Here, drawing 1 1 , drawing 12 , and drawing 1 3 are collectively referred to supposing the case where the drive 
wave shown in drawing 1 1 is used, and the conventional charge recovery mold drive circuit is explained. Drawing 12 shows 
the drive circuit of the conventional PDP of this form as a block diagram, and drawing 13 shows each block of drawing 12 as 
a fundamental circuit diagram. At drawing 13 , the same reference mark showed the element corresponding to the element of 
drawing 12 . 

[0013] In drawing 12 , the PDP drive circuit is prepared for the drive of PDP25 containing the display eel group 41 which has 
the scan electrode 17 and the maintenance electrode 18. A PDP drive circuit includes the priming pulse generating circuit 42 
and charge recovery circuit which impress the priming pulse 36 to the maintenance electrode 18. The maintenance electrode 
side maintenance pulse generating circuit 43 which impresses the maintenance pulse 31 to the maintenance electrode 18, the 
elimination pulse generating circuit 44 which generates a blanking pulse 35 and the priming blanking pulse 37, the scan pulse 
generating circuit 45 which generates the scan pulse 33, and a charge recovery circuit are included. It has the mixing circuit 
47 which impresses the scan electrode side maintenance pulse generating circuit 46 which generates the maintenance pulse 32 
by the side of a scan electrode and the maintenance pulse 32 by the side of a scan electrode, the scan pulse 33, and blanking 
pulse 35 grade according to a package or an individual to each scan electrode 17 corresponding to the function. 
[0014] In drawing 13 , the maintenance electrode side maintenance pulse generating circuit 43 consists of clamping circuit 
43a and charge recovery circuit 43b, and the scan electrode side maintenance pulse generating circuit 46 consists of clamping 
circuit 46a and charge recovery circuit 46b similarly. Each clamping circuits 43a and 46a are constituted as a switching circuit 
which fixes a corresponding electrode to power supply potential-VS or touch-down (gland) potential periodically (clamp), 
and each charge recovery circuits 43b and 46b consist of the coils 101, 102, and 103 and the charge recovery capacitors 1 1 1 
and 1 12 which constitute LC resonance circuit. Each charge recovery circuits 43b and 46b have the function to collect from 
these the charges accumulated in the corresponding scan electrode 17 or the corresponding maintenance electrode 18, and to 
return that charge to these, and hold dovm consumption of reactive power by this ftinction. 

[0015] As mentioned above, the charge recovery circuits 43b and 46b are again returned to the electrode which is prepared in 
each by the side of the maintenance electrode 18 and the scan electrode 17, and generally once collects the charges 
accumulated in these electrodes, and corresponds this charge. By the way, it consists of a switching circuit and LC resonance 
circuit, and circuitry is complicated, the manufacture costs also increase, and these charges recovery circuit has the defect of 
raising the cost of the whole drive circuit greatly. 

[0016] Especially, in a maintenance electrode side, a voltage swing treats the high priming pulse 36. For this reason, it is 
necessary to use a high withstand voltage element also for charge recovery circuit 43b contained in the maintenance electrode 
side maintenance pulse generating circuit 43. Such a high withstand voltage element is expensive, and causes the further cost 
rise of a drive circuit. 

[0017] The purpose of this invention is improving and having the drive circuit of the conventional capacitive load which has a 
charge recovery circuit, and adopting a simple configuration, and is to offer the drive circuit of the capacitive load which has 
a charge recovery circuit which can be manufactured by the low price. 
[0018] 

[Means for Solving the Problem] In a drive circuit of a capacitive load where a drive circuit of a capacitive load of this 
invention impresses a pulse of positive/negative amphipathy to a capacitive load which has the 1st and 2nd electrodes by turns 
in order to attain the above-mentioned purpose A charge recovery circuit which delivers and receives a charge periodically 
between said 1st electrode, The 1st clamping circuit which clamps said 1st electrode to the 1st or 2nd predetermined potential 
in some [ at least ] periods other than a period of transfer of said charge, While clamping said 2nd electrode to the 3rd or 4th 
predetermined potential, it is characterized by having the 2nd clamping circuit which carries out floating of said 2nd electrode 
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corresponding to a period of transfer of some said charges. 

[0019] Moreover, a drive method of a capacitive load of this invention is set to a drive method of a capacitive load of 
impressing a pulse of positive/negative amphipathy to a capacitive load which has the 1st and 2nd electrodes by turns. 
Maintaining a step and the 2nd electrode which collect charges from the 1st electrode and maintain the 1st electrode 
subsequently to the 1st potential, maintaining the 2nd electrode to one predetermined potential to said predetermined potential 
Carrying out floating of a step and the 2nd electrode which return a charge to the 1st electrode and maintain the 1st electrode 
subsequently to the 2nd potential Maintaining a step and the 2nd electrode which collect charges from the 1st electrode to 
predetermined potential of another side Maintaining a step and the 2nd electrode which return a charge to the 1st electrode 
and maintain the 1st electrode subsequently to the 2nd potential to predetermined potential of said another side Carrying out 
floating of a step which collects charges from the 1st electrode, and the 2nd electrode, a step which returns a charge to the 1st 
electrode and maintains the 1st electrode subsequently to the 2nd potential is boiled one by one, and it is characterized by 
having periodically. 

[0020] It replaces with above. A drive method of a plasma display panel of this invention In a drive method of a capacitive 
load of impressing a pulse of positive/negative amphipathy to a capacitive load which has the 1st and 2nd electrodes by turns 
Maintaining a step and the 2nd electrode which give a charge to the 1st electrode and maintain the 1st electrode subsequently 
to the 1st potential, maintaining the 2nd electrode to one predetermined potential to said predetermined potential Carrying out 
floating of a step and the 2nd electrode which collect charges from the 1st electrode and maintain the 1st electrode 
subsequently to the 2nd potential Maintaining a step and the 2nd electrode which give a charge to the 1st electrode to 
predetermined potential of another side Maintaining a step and the 2nd electrode which collect charges from the 1st electrode 
and maintain the 1st electrode subsequently to the 2nd potential to predetermined potential of said another side Carrying out 
floating of a step which gives a charge to the 1st electrode, and the 2nd electrode, a step which collects charges from the 1st 
electrode and maintains the 1st electrode subsequently to the 2nd potential can be boiled one by one, and it can also constitute 
so that it may be characterized by having periodically. 

[0021] There is especially no limit in a capacitive load driven by a drive circuit and a drive method of a capacitive load of this 
invention here, and each pulse of positive negative polarity should just be the capacitive load driven by alternation pulse 
which appears by turns. For example, plane panels, such as a plasma display panel, an electroluminescence panel (EL panel), 
and a liquid crystal panel, are mentioned. 
[0022] 

[Function] By the drive circuit and the drive method of a capacitive load of this invention In case the charges of the 1st 
electrode are collected and the potential of the 1st electrode is reduced, floating of the 2nd electrode is carried out. The 2nd 
electrode is made to follow potential fluctuation of the 1st electrode using the 1st electrode and the 2nd inter-electrode 
capacity coupling. In case similarly a charge is returned to the 1st electrode and the potential of the 1st electrode is started, 
floating of the 2nd electrode can be carried out, and the 2nd electrode can be made to follow potential fluctuation of the 1st 
electrode. Desired potential fluctuation can be given to the 2nd electrode without establishing a charge recovery circuit in a 
2nd electrode side by combining immobilization of the potential of the 2nd electrode, and flattery of the potential fluctuation 
by floating by request here. 
[0023] 

[Example] Hereafter, with reference to a drawing, this invention is further explained to details based on the suitable example 
of this invention. Here, as a capacitive load driven in the drive circuit of the capacitive load of this invention, a plasma display 
panel (PDF) is explained as an example like the conventional example. Drawing 1 is the block diagram of the drive circuit of 
the capacitive load of one example of this invention. Moreover, drawing 2 shows each block of drawing 1 as a basic circuit 
diagram. The maintenance electrode side maintenance pulse generating circuit consists of drive circuits of the capacitive load 
of this example only in the clamping circuit excluding the charge recovery circuit. Other block configurations are the same as 
the block configuration of the conventional drive circuit, 

[0024] The maintenance electrode clamping circuit 1 where the drive circuit of this example generates the maintenance pulse 
for the maintenance electrode 1 8 in drawing 1 , The priming pulse generating circuit 42 which generates the priming pulse for 
the maintenance electrode 18, The scan pulse generating circuit 45 which generates a scan pulse, and the scan electrode 
maintenance pulse generating circuit 46 which generates the mamtenance pulse for a scan electrode, It consists of an 
elimination pulse generating circuit 44 which generates the blanking pulse and priming blanking pulse for a scan electrode, 
and a mixing circuit 47 which gives a scan pulse, a maintenance pulse, a blanking pulse, etc. to each scan electrode 17 
according to a package or an individual. 

[0025] In drawing 2 , the output of the maintenance electrode clamping circuit 1 has the switches 159 and 158 for connecting 
with the maintenance electrode 18 connected in common, and fixing a maintenance electrode to -VS potential or ground 
potential periodically, or making it floating. As for the priming pulse generating circuit 42, peak value gives the priming pulse 
of -VP to the maintenance electrode 18. 

[0026] A mixing circuit 47 is equipped with one pair of diodes, 121 and 123, which are arranged every scan electrode 17 and 
connected mutually at a serial, and 122 and 124, and the connection node which connects one pair each of diodes mutually is 
connected to each scan electrode 17, respectively. [ for example, ] By this configuration, it functions as a mixing circuit 47 
giving a scan pulse, a blanking pulse, a priming blanking pulse, and the maintenance pulse by the side of a scan electrode 
individually to each scan electrode 17 for every class of that at a package. 

[0027] The scan pulse generating circuit 45 has one pair of switches, 151 and 153, arranged every scan electrode 17, and 152 
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and 154, and the connection node of one pair each of switches is connected to each scan electrode 17 which corresponds via a 
mixing circuit 47, respectively. [ for example, ] Peak value the elimination pulse generating circuit 44 - The priming blanking 
pulse or peak value of VPE generates the blanking pulse of -VE, and these are given to the scan electrode 17 via a mixing 
circuit 47 at a package. The scan electrode maintenance pulse generating circuit 46 has the function to collect the charges of 
the scan electrode 17 at the time of the maintenance pulse supply while it consists of scan electrode clamping circuit 46a and 
charge recovery circuit 46b and supplies a maintenance pulse to the scan electrode 17 via a mixing circuit 47. 
[0028] Drawing 3 is the timing chart showing actuation of one period in drawing 1 and the maintenance pulse impression 
period in PDF of drawing 2 . this drawing ~ setting -- a wave - the maintenance pulse train by which 5 1 is impressed to the 
scan electrode 17 - a wave ~ 52 shows the maintenance pulse train impressed to the maintenance electrode 18, respectively, 
moreover, a wave -- 53 is the voltage difference of the scan electrode 17 and the maintenance electrode 18, and shows the 
alternation maintenance pulse train which is impressed to the discharge space of each display eel, and functions effectively 
because of charge maintenance. ON of each switch and the timing of OFF are further shown in drawing 3 , and reference 
marks 60-72 show each actuation period in one period in a maintenance conducting period to it. 

[0029] During a maintenance conducting period, since, as for each switches 151-157 in the scan pulse generating circuit 45, 
the priming pulse generating circuit 42, and the elunination pulse generating circuit 44, there is no direct relation to 
generating and impression of this maintenance pulse, they are maintained at an off condition by each. 
[0030] First, in the period 60, the switch 158 of the maintenance electrode clamping circuit 1 is set to ON, therefore, as for the 
scan electrode 17 and the maintenance electrode 18, the switch 160 of ON and scan electrode clamping circuit 46a is all 
clamped for it by ground potential. Moreover, the potential of the charge recovery capacitor 1 1 1 in charge recovery circuit 
46b is in abbreviation-VS potential at this time. 

[003 1] In a period 61, the switch 163 of OFF and charge recovery circuit 46b is set to ON for the switch 160 of scan electrode 
clamping circuit 46a as [ ** / which set the switch 158 of the maintenance electrode clamping circuit 1 to ON ]. Thereby, via 
one diode of the coil 102 in charge recovery circuit 46b, diode 126, and one pair each of diodes of a mixing circuit 47, 123 
and 124, the charges of the scan electrode 17 are collected to the charge recovery capacitor 111, and the potential of a scan 
electrode is reduced even in -VS neighborhood by LC resonance. [ for example, ] At this time, the terminal voltage of the 
charge recovery capacitor 1 1 1 starts to ground potential to near. 

[0032] In a period 62, the switch 161 in OFF and scan electrode clamping circuit 46a is again set to ON for the switch 163 in 
charge recovery circuit 46b, and the potential of the scan electrode 17 is clamped to the potential of -VS. In a period 63, the 
switch 162 in OFF and charge recovery circuit 46b is set to ON for a switch 161, the charge of the charge recovery capacitor 
1 1 1 is returned to the scan electrode 17 side via the diode, 121 and 122, of another side of the coil 101 in charge recovery 
circuit 46b, diode 125, and a pair each of diode in a mixing circuit 47, and the potential of the scan electrode 17 is again 
started to the ground potential neighborhood. [ for example, ] At this time, the potential of the charge recovery capacitor 1 1 1 
falls even to -VS neighborhood mostly. 

[0033] In a period 64, the switch 160 of OFF and scan electrode clamping circuit 46a is set to ON for a switch 162, and the 
potential of the scan electrode 17 is clamped to ground potential. The actuation from the above-mentioned period 60 to a 
period 64 is the same as the actuation in the charge recovery mold drive circuit of the conventional capacitive load. Here, the 
maintenance pulse 54 of the negative polarity which has first transition and a trailing edge at periods 61 and 63, respectively 
is impressed to the scan electrode 17 before periods 61-63. 

[0034] Then, in a period 65, the switch 158 in ON and the maintenance electrode clamping circuit 1 is made [ the switch 160 
in scan electrode clamping circuit 46a ] off for the switch 163 of OFF and charge recovery circuit 46b. By ON of a switch 
163, the charges of the scan electrode 17 are collected by the charge recovery capacitor 111, and the potential of the scan 
electrode 17 falls even to -VS neighborhood mostly. Since the switches 157, 158, and 159 which have led to the maintenance 
electrode 1 8 at this time are OFF altogether, a maintenance electrode is in floating and the potential of the maintenance 
electrode 18 is followed by capacity coupling of the maintenance electrode 18 and the scan electrode 17 at the potential of the 
scan electrode 17. 

[0035] In a period 66, the switch 159 of OFF and the maintenance electrode clamping circuit 1 is set to ON for a switch 163, 
and the potential of the maintenance electrode 18 is clamped to -VS. Subsequently, in a period 67, the potential of the scan 
electrode 17 is mostly started even in the ground potential neighborhood by setting the switch 162 of charge recovery circuit 
46b to ON, and returning a charge from the charge recovery capacitor 1 1 1 . As shown in wave 5 1 from a period 65 to the 
above period 67, the maintenance pulse 57 of the negative polarity which has first transition and a trailing edge at periods 65 
and 67 is impressed to the scan electrode 17. subsequently, a switch 162 is turned OFF in a period 68 - the scan electrode 17 
is both clamped to ground potential by setting the switch 160 of scan electrode clamping circuit 46a to ON. 
[0036] In a period 69, the switch 163 of OFF and charge recovery circuit 46b is set to ON for the switch 160 of scan electrode 
clamping circuit 46a, charges are collected to the charge recovery capacitor 111, and the potential of the scan electrode 17 is 
again reduced even in -VS neighborhood. Since the switch 159 of the maintenance electrode clamping circuit 1 is set to ON 
like the above at this time, the potential of the maintenance electrode 18 is fixed to -VS. 

[0037] Subsequently, a switch 163 is made off in a period 70. In a period 71, the switch 159 of the maintenance electrode 
clamping circuit 1 is further made off in this condition. The switch 162 of charge recovery circuit 46b is set to ON, a charge is 
returned to the scan electrode 17 side from the charge recovery capacitor 111, and the voltage of the scan electrode 17 is 
mostly started even to ground potential at coincidence, since all the switches that lead to the maintenance electrode 1 8 are 
OFF states at this time - the maintenance electrode 18 ~ floating - it is - capacity coupling of the maintenance electrode 18 
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and the scan electrode 17 - the potential of the maintenance electrode 18 - the potential of the scan electrode 17 - following 
-- this - ** - it starts in parallel. As shown in wave 51 from a period 69 to the above period 71, the maintenance pulse 58 of 
the negative polarity which has first transition and a trailing edge at periods 69 and 71, respectively is impressed to the scan 
electrode 17. 

[0038] Subsequently, in a period 72, the scan electrode 17 and the maintenance electrode 18 are clamped to ground potential, 
respectively by setting the switch 160 of scan electrode clamping circuit 46a, and the switch 158 of a maintenance electrode 
clamping circuit to ON. As shown in the maintenance electrode 18 in wave 52 from the above period 65 before a period 72, 
the maintenance pulse 56 of the negative polarity which has first transition and a trailing edge, respectively is impressed to 
periods 65 and 72. 

[0039] It will set by the above-mentioned periods 60-72. Between the scan electrode 17 and the maintenance electrode 18 The 
pulse 55 of the negative polarity obtained with the maintenance pulse 54 of negative polarity and the ground potential of the 
maintenance electrode 18 which are impressed to the scan electrode 17 as seen in wave 53, The pulse 59 of the straight 
polarity by the ground potential between the maintenance pulses 57 and 58 of the scan electrode 17 and the negative potential 
level in the maintenance pulse 56 impression period of the negative polarity of the maintenance electrode 18 is impressed. 
That is, the alternation maintenance pulse which contributes to maintenance discharge is impressed to the discharge space 
between the scan electrode 17 in the display eel group 41, and the maintenance electrode 18. 

[0040] By repeating periodically the drive actuation which makes one period from the above period 60 to the period 72, 
repeat impression of the alternation maintenance pulse can be carried out at the display eel group 41. Therefore, a capacitive 
load can be driven by charge recovery mold drive, without establishing a charge recovery circuit in a maintenance electrode 
side by using the drive circuit of the above-mentioned example. Thereby, the cost cut by the simplification of a circuit and 
improvement in the reliability accompanying reduction of the number of elements are realizable. 

[0041] In addition, in the configuration of the above-mentioned example, the configuration which replaces with return of the 
charge to the charge recovery from a scan electrode and a scan electrode, and performs grant and recovery from these of the 
charge to a scan electrode, respectively is also employable. In this case, in the period 60 of the beginning of one period, a scan 
electrode and a maintenance electrode are maintained to -VS, respectively, and let potential of a charge recovery capacitor be 
an abbreviation grand level. Hereafter, it replaces with recovery of said charge, grant of a charge is replaced with return of a 
charge, and charges are collected. Also in this case, the same effect as the above-mentioned example is acquired. 
[0042] Moreover, in description of the above-mentioned example, although explained with reference to the basic circuit of 
drawing 2 , the above-mentioned circuit is easily realizable using the present electronics technology. The case where the 
above-mentioned switch is realized by the field-effect transistor (it outlines Following FET) is illustrated to drawing 4 . In this 
drawing, reference mark 151F to 158F and 160F to 163F show FET corresponding to 158 and 160 to 163 from the switch 151 
of drawing 2 , respectively. 

[0043] Although the circuit of drawing 4 has the substantial almost same circuitry as the circuit of drawing 2 , in drawing 4 , 
FET group 159F which fijnction as a bidirectional switch which consists of P channel FET (159FP) and N channel FET 
(159FN) are prepared corresponding to the switch 159 of drawing 2 . This prevents that the maintenance electrode 18 sways 
greatly in the minus direction further from peak value-VS in a period 69. 

[0044] Generally, it is known for FET that parasitism diode will be formed in juxtaposition at the portion which fiinctions as a 
switch. For example, as shown in drawing 5 , in P channel FET91, the parasitism diode 94 goes [ the parasitism diode 92 ] 
into juxtaposition at N channel FET93. In order to prevent the short-circuit current resulting from these parasitism diodes 92 
and 94, diodes 129-134 are formed in drawing 4 . 

[0045] Peak value- VP of the priming pulse 36 impressed to a maintenance electrode as shown in drawing 1 1 as an example 
considers the larger case in the negative direction of being general than peak value-VS of the maintenance pulse 31. When 
diode 132 was not formed in the maintenance electrode clamping circuit 1 and FET (157F) of the priming pulse generating 
circuit 42 is set to ON in order to generate the priming pulse 36, it is -VS power supply Rhine. A short-circuit current will 
flow to ->FET(159FN) -> diode 131 ->FET(157F) ->-VP power supply Rhine. Other diodes which are not shown are formed 
in drawing 2 for the same purpose. 

[0046] In addition, the above-mentioned example described as an example the case where the maintenance pulse of negative 
polarity was impressed to the scan electrode 17 and the maintenance electrode 18. However, the drive circuit of this invention 
can be applied, the scan electrode 17, when reaching and impressing the maintenance pulse of straight polarity to the 
maintenance electrode 1 8, respectively, and not only this but when. Drawing 6 is the basic circuit diagram of the drive circuit 
of the 2nd example showing this case. Corresponding to the coils 101 and 102 in drawing 2 , the charge recovery capacitor 
111, diodes 121-126, and each of switches 151-153, coils 201 and 202, the charge recovery capacitor 21 1, diodes 221-226, 
and switches 25 1 -263 are arranged. Since it is the same as that of the case of drawing 2 about a base of operation, detailed 
explanation is omitted. 

[0047] In addition, as for the electrostatic capacity of the charge recovery capacitors 1 1 1 and 21 1, in each above-mentioned 
example, it is desirable to set up beyond the sum total of the electrostatic capacity of the display eel section 41 of PDP which 
constitutes a load. Moreover, the reactance of a coil takes into consideration the working speed of PDP, and LC resonance 
frequency of a circuit, and is determined. 

[0048] Drawing 7 is drawing showing the configuration of the 3rd example of this invention with drawing 2 similarly. Unlike 
the configuration of charge recovery circuit 46b of drawing 2 , in this example, the configuration of other configurations of 
charge recovery circuit 46c is the same as that of drawing 2 . In addition, an example similar to the charge recovery circuit 
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shown in drawing 7 is seen by the patent public notice common No. 8 1 9 1 2 [ five to ] official report. Drawing 8 is the timing 
chart showing similarly the actuation and the driver voltage wave of each switch in drawing 7 with drawing 3 . 
[0049] Although not shown in drawing 8 , since, as for during the period which is impressing the maintenance pulse, there 
was no direct relation to generating and impression of a maintenance pulse, it has kept switches 15 1-157 each to the OFF state 
like the 1st example. 

[0050] In a period 60, the switch 160 of ON and scan electrode clamping circuit 46a is also ON, and the scan electrode 17 
and the maintenance electrode 18 are all clamped for the switch 158 of the maintenance electrode clamping circuit 1 by 
ground potential. 

[0051] In a period 61, the switch 160 of scan electrode clamping circuit 46a is made off, setting the switch 158 of the 
maintenance electrode clamping circuit 1 to ON. Moreover, once set the switch 167 of charge recovery circuit 46c to ON, 
-VS power supply Rhine is made to flow through the scan electrode 17 via each diodes 123 and 124 of the coil 105 of charge 
recovery circuit 46c, and a mixing circuit 47, and the potential of the scan electrode 17 is reduced, a switch 167 is turned OFF 
when the potential of the scan electrode 17 becomes or less -VS/2 (between -VS/2 - -VS and the following - the same). At 
this time, each diode 123 of the scan electrode 17 -> mixing circuit 47 and a 124 -> coil 105 -> diode 138 -> gland, and the 
current from the scan electrode 17 flow continuously according to an operation of back EN4F generated in a coil 105. Thus, 
current is passed until the scan electrode 17 serves as potential of -VS, reducing the power loss of a circuit. Diode 137 has the 
function to return the power with which the coil 105 remained to -VS power supply Rhine, in cooperation with diode 138 
while preventing the voltage by the side of the cathode of diode 137 becoming below -VS. 

[0052] In a period 62, the switch 161 in scan electrode clamping circuit 46a is set to ON, and the voltage of the scan electrode 
17 is clamped to -VS. Subsequently, in a period 63, once set the switch 166 of OFF and charge recovery circuit 46c to ON for 
a switch 161, a gland is made to flow through the scan electrode 17, and the potential of a scan electrode is started. A switch 
166 is turned OFF when the potential of the scan electrode 17 becomes or more -VS/2. According to an operation of back 
EMF generated in a coil 104, the current of each diode 121 of the -VS power supply -> diode 136 -> coil 104 -> mixing 
circuit 47 and the 122 -> scan electrode 17, and a scan electrode flows continuously. Thus, the scan electrode 17 is started to 
ground potential, reducing the power loss of a circuit. Diode 135 has the function to return the power with which the coil 104 
remained to -VS power supply, in cooperation with diode 136 while preventing the potential by the side of the anode of diode 
135 becoming more than ground potential. 

[0053] In a period 64, the potential of the scan electrode 17 is clamped to ground potential by setting the switch 160 in scan 
electrode clamping circuit 46a to ON. The maintenance pulse 84 is impressed to the scan electrode 17 between a period 61 
and a period 63. The base of the actuation from a period 60 to a period 64 is the same as that of the circuit actuation shown in 
a patent public notice common 5-81912. Next, based on this invention, the portion which impresses a maintenance pulse to 
the maintenance electrode 1 8 by charge recovery circuit 46c is explained. 

[0054] First, in a period 65, the switch 158 of OFF and the maintenance electrode clamping circuit 1 is made off for a switch 
160, and the potential of the scan electrode 17 is once reduced in the negative direction by setting the switch 167 of charge 
recovery circuit 46c to ON. The actuation of charge recovery circuit 46c at this time itself is the same as the actuation in a 
period 61, and it will make a switch 167 offby the time of termination of a period 65. however — since the switches 157, 158, 
and 159 which lead to the maintenance electrode 1 8 are altogether made into the OFF state in the period 65 ~ a maintenance 
electrode — floating ~ it is - a wave - as shown in 82, the potential of the maintenance electrode 18 also follows the potential 
of the scan electrode 17, and is reduced. 

[0055] In a period 66, the potential of the maintenance electrode 1 8 is clamped to -VS by setting the switch 1 59 of the 
maintenance electrode clamping circuit 1 to ON. Subsequently, in a period 67, the switch 166 of charge recovery circuit 46c 
is once set to ON, the voltage of the scan electrode 17 is started in the grand level direction, and a switch 166 is made off 
before termination of a period 67. The scan electrode 17 starts to ground potential within a period 67 according to an 
operation of back EMF of a coil, during a period 65 to the above period 67 ~ setting ~ a wave - as shown in 81, the 
maintenance pulse 87 is impressed to the scan electrode 17. Then, in a period 68, the potential of the scan electrode 17 is 
clamped to ground potential by setting the switch 160 of scan electrode clamping circuit 46a to ON. 
[0056] In a period 69, the switch 167 of OFF and charge recovery circuit 46c is once set to ON for the switch 160 of scan 
electrode clamping circuit 46a, and the potential of the scan electrode 17 is again reduced in the negative direction. Since the 
switch 159 of the maintenance electrode clamping circuit 1 is set to ON at this time, the potential of a maintenance electrode 
is clamped by -VS. When the potential of the scan electrode 17 amounts to or less -VS/2, a switch 167 is turned OFF like the 
case of a period 6 1 . 

[0057] In a period 70, the switch 159 of the maintenance electrode clamping circuit 1 is still ON. A switch 159 is made off in 
the next period 71, and all the switches that lead to the maintenance electrode 18 are made into an OFF state. With this, the 
potential of the scan electrode 17 is once started in the grand level direction by setting the switch 166 of charge recovery 
circuit 46c to ON. Since the maintenance electrode 18 is in floating at this time, the potential of the maintenance electrode 18 
also follows the potential of the scan electrode 17, and is started. When the potential of the scan electrode 17 amounts to or 
more -VS/2, a switch 166 is made off like a period 63. during a period 69 to the above period 71 - setting ~ a wave ~ as 
shown in 81, the maintenance pulse 88 is impressed to the scan electrode 17. 

[0058] In a period 72, the scan electrode 17 and the maintenance electrode 18 are clamped to ground potential, respectively 
by setting the switch 160 of scan electrode clamping circuit 46a, and the switch 158 of the maintenance electrode clamping 
circuit 1 to ON. By actuation from the above period 65 to a period 72, the maintenance pulse 86 is impressed to the 
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maintenance electrode 18. 

[0059] By the above-mentioned actuation, the voltage pulse impressed between a scan electrode and a maintenance electrode 
turns into the pulse 85 of the negative polarity by periods 61-63, and the pulse 89 of the straight polarity by periods 67-69, 
and the alternation pulse 83 is impressed between a scan electrode and a maintenance electrode like the 1st example. 
[0060] In a maintenance conducting period, repeat impression of the alternation maintenance pulse 83 can be carried out at 
the display eel group 41 by repeating periodically the actuation which makes one period from the period 60 to the period 72. 
Therefore, also in the 3rd example, the charge recovery mold drive of a capacitive load is attained, without establishing a 
charge recovery circuit in a maintenance electrode side. 

[0061] Each above-mentioned example described the drive circuit and the drive method of a capacitive load of this invention 
by making into an example the case where PDP of form explained with reference to drawing 9 and drawing 10 is driven. 
However, this invention is applicable not only to the drive of PDP of this form but the drive of the AC mold PDP of other 
form. Moreover, it is employable suitable not only for PDP but plane panels, such as other capacitive display panels, for 
example, an electro luminescent panel, and a liquid crystal panel. Furthermore, generally, this invention is applicable to the 
drive of any capacitive loads, if impression of the pulse of positive/negative amphipathy is a required capacitive load. 
[0062] In the configuration of each above-mentioned example, although explained based on the suitable mode of this 
invention, correction and modification of versatility [ configuration / of the above-mentioned example ] are possible. For 
example, although the practical use circuit of drawing 4 showed the example which adopted FET as a switch, it can replace 
with FET and a bipolar transistor etc. can be adopted. Moreover, it can also constitute so that it may replace with a scan 
electrode side and a charge recovery circuit may be established in a maintenance electrode side. In addition, in this case, by 
PDP, it may originate in the operating voltage by the side of a maintenance electrode being high, and the cost of passive 
circuit elements may go up as compared with the case of an example. Furthermore, although each above-mentioned example 
described the case where a charge recovery circuit was used for all the periods of the first transition of a maintenance pulse, 
and a trailing edge, it replaces with this and you may make it use the charge recovery circuit in this invention for a part of first 
transition of a maintenance pulse, and/or trailing edge. 
[0063] 

[Effect of the Invention] Since the generating circuit of the alternation pulse impressed to a capacitive load is realizable by 
simple circuitry according to the drive circuit and the drive method of a capacitive load of this invention as explained above, 
this invention does so the remarkable effect which held down low the cost of the charge recovery mold drive circuit of a 
capacitive load, and raised circuit reliability. 



[Translation done.] 
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[0022] (I) If switching-means 123B and 1261 A-126nB are turned ON in this state, charges will be collected from the 
scanning electrodes Yl-Yn through coil 124B and switching-means 1238 by the capacitor 122 for recovery. By inductance 
operation of coil 124B, even if the voltage of the scanning electrodes Yl-Yn is set to Vs/2, current continues flowing, and the 
voltage of the scanning electrodes Yl-Yn goes to GND level. However, the voltage of the scanning electrodes Yl-Yn has not 
fallen to GND level by the power consumption of the resistance component of this current path. Then, the current on which 
switch control-means 126B flows coil 124B at this time detects a bird clapper to 0, it flows through switching-means 125B 
slowly, and the charge which is set to 0 and in which the scanning electrodes Yl-Yn remained is made to discharge to a grand 
line side through switching-means 125B in this side for a while. At this time, it is completed as 0 by the voltage between 
terminals of switching-means 123B and coil 124B. And when it is thought that the scanning electrode Yl was set to GND 
level, both switching-means 123B and switching-means I25B are turned OFF. In addition, it may not be simultaneous when 
turning OFF switching-means 123B and switching-means 125B. 

[0023] After turning ON switching means 1 15, writing in the voltage of the maintenance electrode X at the time of control of 

(2) and (1) and making it go up to voltage Vw at it, switching means 1 15 are turned OFF. By this, the maintenance electrode 
X writes in from the maintenance electrode Vs, and it starts suddenly to voltage Vw, and writes in between the maintenance 
electrode X and the scanning electrodes Yl-Yn, and electric discharge arises. 

(3) Next, turn ON simultaneously switching-means 1 12B and switching-means 123A. Thereby, the charges on the 
maintenance electrode X are collected through a coil 1 13 and switching-means 1 12B by the capacitor 111 for recovery, and 
the recovery charge of the capacitor 122 for recovery is simultaneously charged by the scanning electrodes Yl-Yn through 
switching-means 123A, coil 124A, and diode 1261B-126nB. 

[0024] And switching-means 123B is closed. Moreover, the EMI effect can be decreased when the current which flows coil 
124 A detects a bird clapper to 0, switch control-means 126 A operates so that switching-means 125 A may be closed by around 
the time of the flow of current amounting to 0, and flyback current occurs. Moreover, turn ON switching-means 1 14B and the 
charge which remained on the maintenance electrode X which cannot be collected by the power consumption of the resistance 
component of a current path is made to discharge to a grand line side, and switching-means 125 A is turned ON and, 
simultaneously with this, it is completed as 0 (the potential of each terminal is Vs) by the voltage between terminals of coil 
124 A (before maintenance electric discharge generating). When it is thought that the maintenance electrode X was set to 
GND level, and the scanning electrodes Yl-Yn became a sustaining voltage Vs, both switching-means 1 12B, 
switching-means 1 14B, switching-means 123A, and switching-means 125A are turned OFF. in addition, it may not be 
simultaneous when turning OFF the time of turning OFF switching-means 123 A, and switching-means 125 A (the following ~ 
the same) 

[0025] (4) Next, turn ON switching-means 1 12A. Thereby, the charge of the capacitor 111 for recovery is charged by the 
maintenance electrode X through switching-means 1 12A and a coil 1 13. at this time, the current on which the switch control 
means 1 16 flow a coil 1 13 detects a bird clapper to 0, and is set to 0 — it flows through switching-means 1 14 A slowly for a 
while in this side, and a charge is supplied to the maintenance electrode X through switching-means 1 14A from the 
sustaining-voltage supply line Vs And when it is thought that the maintenance electrode X became a sustaining voltage Vs, 
both switching-means 1 12A and switching-means 1 14A are turned OFF. 

[0026] A) an address period - in this period, the X driver 1 1 is not used but the maintenance electrode X is maintained at the 
sustaining voltage Vs Moreover, charge recovery / reuse circuit by the side of the Y driver 12 is not used, either. There is 
comparatively little useless power consumption in this period. 

(5) Turn OFF switching-means 34 IB after turning ON only switching-means 34 IB and making voltage of the scanning 
electrode Yl into GND level. The writing of an indicative data is performed to the 1st display line by address driver which is 
in this state, for example, is indicated by drawing 5 of JP,5-265397,A. That is, self-elimination electric discharge is performed 
between the address electrodes and the scanning electrodes Yl corresponding to the cell which the 1st display line tends to 
switch off. Next, after turning ON only switching-means 341 A and returning the voltage of the scanning electrode Yl to a 
sustaining voltage Vs, switching-means 341 A is turned OFF. 

[0027] Hereafter, same operation is performed in this order about the 2nd - n display line. 

S) Turn ON maintenance conducting period (6), next switching-means 1 12B. Thereby, the charges on the maintenance 
electrode X are collected through a coil 1 13 and switching-means 1 12B by the capacitor 111 for recovery. For a while, the 
current on which the switch control means 1 16 flow a coil 1 13 at this time is detected, and the charge which remained on the 
maintenance electrode X from which the current concerned is set to 0, and which flows through switching-means 1 14B slowly 
in this side, and cannot be collected is made to discharge to a grand line side, and when it is thought that the maintenance 
electrode X was set to GND level, both switching-means 1 12B and switching-means 1 14B are turned OFF. 
[0028] (7) Next, turn ON switching-means 1 12 A. Thereby, the recovery charge of the capacitor 1 1 1 for recovery is charged 
by the maintenance electrode X through switching-means 1 12A and a coil 1 13. at this time, the switch control means 116 
detect the current which flows a coil 113, and the current concerned is set to 0 - it flows through switching-means 1 14A 
slowly for a while in this side, and a charge is supplied to the maintenance electrode X through switching-means 1 14A from a 
sustaining voltage Vs And when it is thought that the maintenance electrode X became a sustaining voltage Vs, both 
switching-means 1 12A and switching-means 1 14A are turned OFF. 

[0029] (8) Next, turn ON switching-means 123B and 126lB-126nB. Thereby, charges are collected from the scanning 
electrodes Yl-Yn through coil 124B and switching-means 123B by the capacitor 122 for recovery. The EMI effect can be 
decreased when the current which flows coil 124B detects a bird clapper to 0, switch control-means 126B operates so that 
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switching-means 125B may be slowly closed by around the time of the flow of current amounting to 0, and flyback current 
occurs in the meantime. Next, the charge which remained on the scanning electrode Yl - Yn is made to discharge to a grand 
line side through switching-means 125B, turning ON switching-means 125B. And when it is thought that the scanning 
electrode Yl was set to GND level, switching-means 123B and switching-means 125B are turned OFF. 
[0030] (9) Next, turn ON switching-means 123A. Thereby, the recovery charge of the capacitor 122 for recovery is charged 
by the scanning electrodes Yl-Yn through switching-means 123 A, coil 124 A, and diode 1261A-126nA. The current on which 
switch control-means 126A flows coil 124A at this time detects a bird clapper to 0, and the EMI effect can be decreased, 
when [ to which the flow of current amounts to 0 ] it flows through switching-means 125 A and switching-means 123B slowly 
for a while in a front hit and flyback current occurs. 

[0031] And a charge is supplied to the scanning electrodes Yl-Yn through switching-means 125 A turned ON and diode 
1261 A-126nA from the maintenance electric discharge supply line Vs. And when it is thought that the scanning electrodes 
Yl-Yn became a sustaining voltage Vs, both switching-means 123A and switching-means 125A are turned OFF. Hereafter, 
operation of above-mentioned (6) - (9) is repeated. 

[0032] In addition, timing which flows through the switching means 1 14A, 1 14B, 125A, and 125B mentioned above slowly is 
taken as the time of output voltage becoming 1/2 or more [ of the maximum level ] at the time of elevation, or the time or 
subsequent ones of output voltage becoming 1/2 or less [ of the minimum level ] at the time of descent. The switching means 
(switching-means 1 14B [ as opposed to / switching-means 1 14A / For example, ]) which correspond depending on the state of 
fault if output voltage makes it flow through switching means in 1/2 or less stage of the maximum level at the time of 
elevation are also because bird clappers are a **** and risk simultaneously at ON. Moreover, it is because a power efficiency 
is not good in this case, either. 

[0033] As mentioned above, in this example, in the circuit which can collect and reuse the charge about charge and discharge 
also not only in the X driver 1 1 but in the Y driver 12 with easy composition, when generating of flyback current can be 
pressed down and flyback current occurs, the EMI effect is decreased. That is, ringing current is removable. In addition, the 
drive circuit in this example is constituted by a panel and one, and can be used for a plasma display as shown in drawing 10 
which is panel display. Furthermore, you may use the panel display for a TV apparatus equipped with a broadcast receive 
section. By using for a TV apparatus, generating of a noise is pressed down and a flicker of a screen etc. can be reduced. In 
addition, the TV apparatus which equipped drawing 1 1 with the broadcast receive section is shown. Moreover, you may use 
panel display for the computer apparatus which has the processing unit which consists of alter operation equipment, CPUs, 
etc., such as a keyboard and a mouse. By using the plasma display concerned for a computer apparatus, a noise can be 
reduced and the effect that possibility that a malftinction will occur decreases arises. The example of a computer apparatus is 
shown in drawing 12 . 

[0034] Moreover, diode as shown in drawing 13 is sufficient as switching-means 1261 A-126nA and 1261B-126nB, and 
which switching means as shown in the views a, b, and 1 c of JP,7-109542,B are sufficient as them. 
(Example 2) Next, the example 2 of this invention is explained with reference to drawing 3 . 

[0035] Drawing 3 is drawing showing the concrete circuitry of an example 2, and consists of a reactive power recovery circuit 
3 1 and one output circuit 32 of a driver IC. The reactive power recovery circuit 3 1 The capacitor 3101 for recovery The 
switching means 3107 and the end of a coil 3104 which connect the high potential side power supply 3105 with the switching 
means 3 102 and switching means 3 103 by which parallel connection was carried out, a coil 3 104, the high potential side 
power supply 3 105, the low voltage side power supply 3 106, and the end of a coil 3 104, and the low voltage side power 
supply 3 106 It consisted of a low voltage side power supply 3110 connected with the switching means 3 108 and the switch 
control means 3109 to connect, and the end of the capacitor 3101 for recovery, and is connected with one output circuit 32 of 
a driver IC through the output 3111 of a reactive power recovery circuit. Moreover, one output circuit 32 of a driver IC 
consists of an input terminal 3201, switching means 3202 and 3203, high potential side power terminals 3204 of a driver IC, 
and low voltage side power terminals 3205, and one output circuit 32 of a driver IC is connected to load-carrying capacity 34 
from the output terminal 33. In addition, the switch control means 3 109 detect the current which flows a coil 3 104, and 
control each switching means by the current. 

[0036] In this circuitry, if an input terminal 3201 is controlled and switching means 3202 are turned ON, the output pulse 
made in the reactive power recovery circuit 3 1 will be impressed to the electrode of an X-Y-matrix panel Although 
capacitance exists in the electrode of a panel, the power accompanying charge and discharge is collected by the reactive 
power recovery circuit 3 1. If switching means 3203 are turned ON, an output is fixable to a low. and while collecting charges 
to the capacitor 3101 for recovery, the switch control means 3 109 decide to detect the current which flows a coil 3 104, it 
detects that the current was set to 0, and the flow of current amounts to 0 - it flows through switching means 3 105 slowly for 
a while in a front hit The EMI effect can be decreased when flyback current occurs by carrying out this control. 
[0037] In addition, the timing which flows through the switching means 3 107 and 3 108 mentioned above slowly is the same 
as that of operation of a drive circuit which explained in the example 1, and is taken as the time of output voltage becoming 
1/2 or more [ of the maximum level ] at the time of a rise, or the time or subsequent ones of output voltage becoming 1/2 or 
less [ of the minimum level ] at the time of descent. The switching means (switching means [ as opposed to / switching means 
3107 / For example, ] 3108) which correspond depending on the state of fault if output voltage makes it flow through 
switching means in 1/2 or less stage of the maximum level at the time of a rise are also because bird clappers are a **** and 
risk simultaneously at ON. Moreover, it is because a power efficiency is not good in this case, either. 
[0038] As mentioned above, according to this example, in the circuit in which charge recovery is possible, when flyback 
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current occurs, the EMI effect can be decreased. In addition, the drive circuit in this example is constituted by a panel and 
one, and can be used for a plasma display as shown in drawing 10 which is panel display. Furthermore, you may use the panel 
display for a TV apparatus equipped witii a broadcast receive section. By using for a TV apparatus, generating of a noise is 
pressed down and a flicker of a screen etc. can be reduced. In addition, the TV apparatus which equipped drawing 1 1 with the 
broadcast receive section is shown. Moreover, you may use panel display for the computer apparatus which has the 
processing unit which consists of alter operation equipment, CPUs, etc., such as a keyboard and a mouse. By using the plasma 
display concerned for a computer apparatus, a noise can be reduced and the effect that possibility that a malfunction will 
occur decreases arises. The example of a computer apparatus is shown in drawing 12 . 

[0039] (Example 3) Next, the example 3 of this invention is explained with reference to drawing 4 and drawing 5 . Drawing 4 
shows the drive circuit of the plasma display of an example 3. The drive circuit shown in drawmg 4 follows the proper voltage 
impressed to the electrodes 401 and 402 concerned. It is the plasma display which has the memory which can accumulate the 
charge of the specified quantity, and the electroluminescence function. And in order that the period of a series of display 
actions displayed on this display may choose two or more cell sections concerned and may perform write-in operation of a 
proper indicative data, The period which writes an indicative data in the cell section which performs the scan which chooses 
two or more display lines in line sequential, In the address period S-1 and this address period S-1, the cell section in which 
this indicative data was written For example, a predetermined period, In the display constituted so that you may make it 
constitute from a period S-2 which carries out a multiple-times electroluminescence, for example, a maintenance conducting 
period To each of two power supply lines FVH and FLG which while constitutes two or more this display lines scanned, and 
are connected to the driver circuit which makes an electrode 402, for example, Y electrode, drive While forming in parallel 
the driver circuit 400 which consisted of two switching means 403 and 404 Voltage predetermined to at least one side of each 
power supply line linked to the driver circuit concerned, At least between the 1st state, it operates so that switching means 403 
may be in an open state, namely, a power circuit means 410 to impress the 1st power supply line and the switching means 420 
to which the predetermined voltage impressed to each power supply line linked to this driver cu-cuit is made to leak - The 
signal drawn from a coil 405 is answered after that, and in order [ to which the flow of the current of a coil 405 amounts to 0 ] 
to cheat to switch-on completely out of a few in a front hit, the switch control means 406 which operate so that switching 
means 413 may be closed slowly are formed. 

[0040] This plasma display concerning this invention performs the display drive of a picture using the X electrode 401, the Y 
electrode 402, and three electrodes that consist of an address electrode which is not illustrated. That is, it sets in the drive 
circuit of the plasma display concerning this invention. As opposed to the scanning electrode 402 concerned Y electrode scan 
driver circuit group 4101 and 4102. ..410n which consisted of driver circuits which while connects with a driver circuit and 
give ON voltage (for example, GND) required in order to perform a scan, and OFF voltage (for example, Vsc) to a power 
supply line (1st power supply line). It is the voltage for a scan at this scanning driver circuit group 4101 and a power supply 
line common to 4102. ..410n. this -- with the power circuit means 410 installed in order to supply or intercept the voltage (it is 
Vsc at the voltage of OFF for example, at the time of a scan) of the 1st power supply means The voltage for this scan 
impressed to this scanning driver circuit group 4101 and each 4102. ..410n power supply line is made to leak, and the 
switching means 420 for setting voltage of this power supply line to OV or GND are formed. 

[0041] Furthermore, the power circuit means 410 in this example In the scanning address period S-1 which is a period which 
writes an indicative data in the cell section On the other hand, of the two power supply lines FVH and FLG linked to the 
driver circuit concerned, at least For example, 1st power supply means 41 OA which makes predetermined voltage, for 
example, Vsc, impress to FVH I - FVHn (1st power supply line). Suppose that it consists of the 2nd power supply means 
41 OB which makes predetermined voltage impress to FVHl concerned - FVHn in the maintenance conducting period S-2 
which is a period for predetermined carrying out period electric discharge of the cell section in which the indicative data was 
written. 

[0042] furthermore, it is used in this invention - this - 1st power supply means 41 OA A high-voltage power supply, for 
example, the 1st voltage generating means 41 1 and low-battery power supply which generate Vsc, for example, it constitutes 
from the 2nd voltage generating means 412 to generate GND - having ~ this ~ the 1st power supply generating means 41 1 
one power supply line of the two power supply lines (FVH, FLG) linked to the aforementioned driver circuit ~ for example it 
connects with Wiring FVH (1st power supply line) ~ having ~ this - the 2nd voltage generating means 412 presupposes that 
it connects with the power supply line FLG (2nd power supply line), for example, wiring, of another side of the two power 
supply lines (FVH, FLG) linked to the aforementioned driver circuit 

[0043] Switching means 413 and 414 are formed in each of said power supply meanses 41 1 and 412 used in this invention, 
respectively, and suppose that it is constituted so that wiring [ which / of two power supply lines (FVHl - FVHn, and FLGl - 
FLGn) which connect predetermined voltage to a driver circuit with the predetermined control signal inputted from the 
outside ] (for example, FVHl - FVHn) may be supplied. 

[0044] Furthermore, suppose that the above-mentioned switching means 413 and 414 consist of MOSFETs. furthermore, 1st 
power supply means 41 OA in the drive circuit of the display concerning this invention - this - suppose that diode, resistance, 
or its both are connected between one wiring of the two power supply lines linked to the 1st voltage generating means 411 
and this driver circuit, for example, FVH, (1st power supply line) 

[0045] on the other hand, the power circuit 410 used in the driving gear of the display in this invention is constituted - this - 
2nd power supply means 41 OB consists of voltage generating meanses 415 and 416 to generate different potential of two 
pieces, and each voltage generating meanses 415 and 416 presuppose that the power supply line display line (FVH, FLG) 
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linked to a driver circuit is alike, respectively, and it connects individually 

[0046] In this example, 2nd voltage generating means 416 by which connect with the power supply line FVH between two 
power supply lines linked to a driver circuit, and the 1st voltage generating means 415 which supplies GND potential supplies 
Vs which is a high voltage is connected to other power supply lines FLG (2nd power supply line) between two power supply 
lines linked to this driver circuit. 

[0047] Furthermore, suppose that it is constituted so that it may supply for any of the power supply line (for example, FVH or 
FLG) which switching means 417 and 418 are formed, gets down, is inputted into voltage generating meanses 415 and 416 to 
constitute said 2nd power circuit 41 OB in this invention, from the outside, respectively, and connects predetermined voltage to 
this driver circuit with a predetermined control signal being. 

[0048] Furthermore, the above-mentioned switching means 417 and 418 presuppose that it consists of MOSFETs. in addition, 
it described above -- this diode D410A and D410B may be connected to parallel at the MOSFET concerned which are the 
switching means 417 and 418 prepared in each voltage generating meanses 415 and 416 in 2nd power supply means 4108, 
respectively On the other hand, suppose at each switching means 413 and 414 of the scanning driver circuit by the side of Y 
electrode that diodes D407 and D408 are connected to parallel, respectively in the drive circuit of the display concerning this 
invention. 

[0049] Moreover, the power supply line linked to the driver circuit by the side of Y electrodes each currently used in this 
invention is constituted between two power supply lines (FVH, FLG), and connection insertion of the driver circuit 4101 
concerned is carried out in parallel with the power supply line (FVH, FLG) of these two books. In addition, it is a common 
electrode as described above, the electrode, i.e., X electrode, of another side in this display. 

[0050] Moreover, the aforementioned leak control switch means 420 used in this invention may have the switching means 421 
which consist of MOSFETs, and is connected to the power supply line (FVH) of the side to which the voltage generating 
means 41 1 of the above 1st is connected, next, each power supply line (FVH, FLG) which constitutes two power supply lines 
linked to this driver circuit in the display concerning this invention respectively being alike - suppose that the charge 
recovery circuit 450 is connected 

[0051] The charge recovery circuit 450 concerned presupposes that it consists of series resonant circuits with the capacity 
which a display panel has, and the coils 405 and 451 through diodes D407 and D408. In this invention, it is also possible to 
set up so that the inductance values of each coils 405 and 451 in the series resonant circuit 450 with this panel capacity 
constituted by the two sequences concerned and the coil through diode may differ mutually. 

[0052] That is, from the peak voltage which generates this charge recovery way at the time of the resonance, it has two L-C 
resonance paths which consist of diode connected to this, or an MOSFET, and this charge recovery circuit 450 concerning 
this invention can be clamped to predetermined voltage (Vs or GND), it is stored in the capacitor which carries out the 
postscript of some of the charges, and uses the charge for the following scanning interval. 

[0053] Said 2nd power circuit 41 OB has a switch ftinction for supplying the current in the case of the maintenance conducting 
period which repeats display luminescence. In addition, although it is not limited and especially the detailed circuitry of this 
charge recovery circuit 450 can use a well-known charge recovery circuit conventionally In the example of drawing 1 , diodes 
D451, D452, D453, D454, D455, D456, D457, and D458 and switches 452 and 453, and also the capacitor 454 are using 
what consisted of arrays like illustration for everything but coils 405 and 45 1 . 

[0054] Although proper drive operation is performed in the drive circuit of the display concerning the above-mentioned this 
invention on the assumption that the above-mentioned composition While preparing the driver circuit which the fimdamental 
composition of the drive method constituted this cell in the display which has said composition, and was constituted from two 
transistors by each of one electrode among the electrodes of the couple which discharges The 1st power supply means which 
makes predetermined voltage impress to each electrode concerned in the period which writes an indicative data in the 
aforementioned cell section. The 2nd power supply means which makes predetermined voltage impress to each electrode 
concerned in the period for predetermined carrying out period electric discharge of this cell section in which this indicative 
data was written, In the display on which the leak control switch means to which the predetermined voltage impressed to each 
electrode of this is made to leak is established Just before writing an indicative data in this cell section, the 1st power supply 
means concerned is operated. Just before the end of the period which writes an indicative data for predetermined voltage in 
the electrode concerned at impression ** bundle *♦*♦♦♦ and this cell section Stop the operation of the 1st power supply 
means and this leak control switch means is operated, the period for predetermined carrying out period electric discharge of 
the process which extinguishes the potential difference during wiring of the electrode concerned, and this cell section 
setting ~ this - it is the drive method which consists of processes which the 2nd power supply means is operated and are 
impressed to a police box electrode 

[0055] Moreover, the potential difference of the both ends of this driver circuit 4101 in the period S-2 for predetermined 
carrying out period electric discharge of this cell section in which this indicative data was written as other modes of the drive 
method of this display concerning this invention, i.e., a maintenance conducting period, is maintained to 0, and display 
processing can be performed. Furthermore, diodes D407 and D408 are connected to each switches 403 and 404 of the driver 
circuit 4101 concerned at parallel, respectively, and you may make it the maintenance discharge voltage in the mamtenance 
conducting period S-2 concerned make it impressed by the display panel through these diodes D407 and D408 from the 2nd 
power supply means 41 OB concerned. 

[0056] Furthermore, an output as shown in drawing 5 is obtained by switch control as specifically shows the drive method of 
the drivmg gear in this example to drawing 5 . In the switch control shown in drawing 5 , the switch control means 406 and 
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455 detect the current which flows coils 405 and 451, respectively, and perform control from which the current concerned is 
set to 0 and which is a front hit for a while and closes switches 411 and 414 slowly, and when they amount to 0, it carries out 
switch-on completely. 

[0057] Timing which begins to make it flow through switches 41 1 and 414 is similarly taken as the time of output voltage 
becoming 1/2 or more [ of the maximum level ] at the time of a rise, or the time or subsequent ones of output voltage 
becoming 1/2 or less [ of the minimum level ] at the time of descent with examples 1 and 2 having described. As mentioned 
above, according to this example, in the circuit in which charge recovery is possible, when flyback current occurs, the EMI 
effect can be decreased. 

[0058] In addition, the drive circuit in this example is constituted by a panel and one, and can be used for a plasma display as 
shown in drawing 10 which is panel display. Furthermore, you may use the panel display for a TV apparatus equipped with a 
broadcast receive section. By using for a TV apparatus, generating of a noise is pressed down and a flicker of a screen etc. 
can be reduced. In addition, the TV apparatus which equipped drawing 1 1 with the broadcast receive section is shown. 
Moreover, you may use panel display for the computer apparatus which has the processing unit which consists of alter 
operation equipment, CPUs, etc., such as a keyboard and a mouse. By using the plasma display concerned for a computer 
apparatus, a noise can be reduced and the effect that possibility that a malfunction will occur decreases arises. The example of 
a computer apparatus is shown in drawing 12 . 

[0059] (Example 4) Next, the example 4 of this invention is explained with reference to drawing 6 and drawing 7 . Drawing 6 
shows the drive circuit of the plasma display of an example 4. IC of a high withstand voltage in which 601 drives a train 
electrode as for the drive circuit shown in drawing 6 , The terminal with which 602 impresses the direct current voltage for 
charge recovery of the abbreviation 1/2 for the data voltage Vd, The direct-current- voltage terminal of the data voltage Vd 
and 604 603 The earth terminal of IC (601), The train electrode from which it is set diode by 605, 606, and 607 and 608 is set 
as the object of charge recovery, And the capacitor for recovery which has electrostatic capacity with an abbreviation [ for the 
compound electrostatic capacity of an auxiliary capacitor ] of 100 or more times, The auxiliary capacitor for 609 making 
recovery **** small, the coil for charge recovery in 610, The switch control means which detect the current to which 61 1, 
612, and 613 flow to switching means, and 614 flows in a coil, and control opening and closing of switching means by the 
value of the current, the terminal with which 615 connects a drive circuit with IC (601), and 616 are the terminals of 1 of a 
data electrode. 

[0060] The voltage in the circuit which starts the 4th example of this invention at drawing 7 , a current wave form, etc. are 
shown. In a period Til, switching means 611 flow, it lets a coil 610, diode 607, and switching means 611 pass, and the 
charges currently stored in the auxiliary capacitor 609 are collected to the capacitor 608 for recovery. At the time of the end 
of a period Tl 1, the voltage waveform of a terminal 603 serves as the minimum value near zero. In addition, during this 
period (Til), even when ON of switching means 612 is also off, they are not cared about. The dashed line of drawing 7 (D) 
shows this. 

[0061] In a period T12, ON of the switching means which are not illustrated in IC (601) and OFF changes are performed. 
During this period (T12), even when ON of switching means 61 1 is also off, they are not cared about. The dashed line of 
drawing 7 (B) shows this. In a period T13, switching means 612 flow and the auxiliary capacitor 609 is charged through diode 
606 and a coil 610. Moreover, in parallel to this, a charge is charged by each train electrode through the switching means as 
which the ON state is chosen for the inside's of switching means 612, diode 606, a coil 610, and IC (601) corresponding to 
existence of data and which are not illustrated, and a data pulse is formed. Since it charges through a coil 610, the power 
losses in a circuit are few. The voltage of a terminal 603 rises to near the data voltage Vd, 

[0062] some of times of the current on which the switch control means 614 flow a coil being set to 0 at this time -- a front ~ 
detecting ~ the ~ it begins to flow through switching means 613 slowly for a while at the last time Here, the timing which 
begins to flow through a switch 613 slowly is after the time of the voltage of the terminal 616 which is output voltage being 
1/2 or more [ of maximum ]. It is because possibility that a power efficiency will become bad and a circuit will short-circuit 
by fauh arises when the voltage of a terminal 616 is 1/2 or less [ of maximum ]. 

[0063] In a period T14, switching means 613 are in the state of ON with previous statement. Moreover, the voltage of a 
terminal 603 is clamped on the data voltage Vd. Moreover, the vohage value of each train electrode is fixed to voltage Vd by 
the switching means which are not illustrated in IC (601) according to the switching means 613 of an ON state, and the 
existence of data, and it is fixed to null voltage by the switching means in IC (601). In addition, during this period, even when 
ON of switching means 612 is also off, they are not cared about. The dashed line of drawing 7 (D) shows this, 
[0064] Charge recovery of a data pulse and the writing of data are performed by the above operation. Moreover, the EMI 
effect is decreased, when generating of flyback current is pressed down and flyback current occurs by performing switch 
control which it begins to flow through switching means 613 slowly from a last time for a while when reduction of current 
which flows a coil by the switch control means 614 is detected and it is set to 0. That is, ringing current is removable. 
[0065] In addition, the drive circuit in this example is constituted by a panel and one, and can be used for a plasma display as 
shown in drawing 10 which is panel display. Furthermore, you may use the panel display for a TV apparatus equipped with a 
broadcast receive section. By using for a TV apparatus, generating of a noise is pressed down and a flicker of a screen etc. 
can be reduced. In addition, the TV apparatus which equipped drawing 1 1 with the broadcast receive section is shown. 
Moreover, you may use panel display for the computer apparatus which has the processing unit which consists of alter 
operation equipment, CPUs, etc., such as a keyboard and a mouse. By using the plasma display concerned for a computer 
apparatus, a noise can be reduced and the effect that possibility that a malfunction will occur decreases arises. The example of 
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a computer apparatus is shown in drawing 12 . 

[0066] (Example 5) Next, the example 5 of this invention is explained with reference to drawing 8 and drawing 9 . Drawing 8 
shows the drive circuit of the plasma display of an example 5. IC of a high withstand voltage in which 801 drives a train 
electrode as for the drive circuit shown in drawing 8 , The terminal with which 802 impresses the direct current voltage for 
charge recovery of the abbreviation 1/2 for the data voltage Vd, The terminal for [ 803 ] charge recovery of IC (801) in the 
direct-current-voltage terminal of the data voltage Vd, and 804, The terminal into which 805 inputs the earth terminal of IC 
(801) into, and 806 inputs the data voltage Vd of IC (801), The train electrode from which it is set as the object for [83 / D / 
D81-] charge recovery in diode and 807, And the capacitor for charge recovery which has electrostatic capacity with an 
abbreviation [ for the compound electrostatic capacity of an auxiliary capacitor ] of 100 or more times, The auxiliary 
capacitor for 808 making small the rate of change of the recovery electrostatic capacity by change of the electrostatic capacity 
of the train electrode which should be collected, One of the output terminals of IC (801) by which the coil for charge recovery 
in 809, and 810, 81 1, 812, 813 and 814 are connected to switching means, and 815 is connected to each train electrode, and 
DP81 and DN81 are diodes. 816 is switch control means which perform control slowly flowed through switching means 812 
for a while in a front hit when the current which flows a coil 809 is detected and the current concerned is set to 0. 
[0067] In addition, much 815 illustrates one of the output terminals connected to one of the existing train electrodes. The 
voltage waveform in the circuit which starts the 5th example of this invention at drawing 9 etc. is shown. In a period T9 1 , the 
voltage of the terminal 815 connected to the train electrode which a data pulse is not impressed before a period T91, but 
should newly impress a data pulse after a period T91 is pulled up, as shown in drawing 9 (F). 

[0068] For this reason, it is made to flow through switching means 811, and the charge currently stored in the recovery 
capacitor 807 is charged at a train electrode through switching means 811, diode D82, a coil 809, switching means 812, and a 
terminal 815. And it is got blocked, and when the current which charge of the train electrode concerned completes and which 
flows a coil 809 is set to 0, the switch control means 816 begin to flow through switching means 814 slowly for a while in this 
side. In addition, the switch control means 816 detect the current which flows a coil 809, judge that it is this side a few at the 
time of the current concerned being set to 0, and begin to flow through switching means 814. The timing which flows through 
these switching means 814 is a time of output voltage, i.e., the voltage of a terminal 815, being 1 / after two of the maximum 
level like ♦***. According to the experiment, the time of about 75% of the maximum level of output voltage (voltage of a 
terminal 815) has the viewpoint of energy efficiency and EMI prevention to desirably good convenience. 
[0069] In a period T92, since the switching means 813 in IC (801) are made off and the switching means 814 in IC (801) are 
succeedingly set to ON, a data pulse voltage is clamped on the data voltage Vd. In addition, in order that switching means 813 
and 814 may carry out operation which conflicts mutually, when switching means 813 are ON (or OFF), switching means 814 
are OFF (or ON). 

[0070] In a period T93, since the following data pulse exists, the pulse voltage of a terminal 815 does not change. For this 
reason, in switching means 812, switching means 814 consider switching means 813 as as [ of an OFF state ] with an ON state 
with an OFF state. Since the voltage of a terminal 815 is still the data voltage Vd also in a period T94, the state of switching 
means 812, 814, and 815 is not changed. 

[0071] In a period T95, the data pulse is impressed before the period T95, and the voltage of the terminal 815 connected with 
the train electrode which newly removes a data pulse after a period T95 is reduced ( drawing 9 (F)). For this reason, it is made 
to flow through switching means 812, and the charges currently stored in the train electrode are collected to the capacitor 807 
for recovery through a terminal 815, switching means 812, a coil 809, diode D83, and switching means 810. 
[0072] And the time of finishing collecting to the capacitor 807 for recovery, i.e., when the current which flows a coil 809 is 
set to 0, begins to flow through switching means 813 slowly in front for a while. In addition, it detects that it is a front a few at 
the time of the current on which the switch control means 816 flow a coil 809 being set to 0, and the above switching means 
813 are controlled. 

[0073] thus, in this example, in the data pulse driver circuit which can heighten the laborsaving effect of a data pulse 
remarkably, and can realize high-speed operation, when generating of flyback current can be pressed down and flyback 
current occurs, decrease little of the EMI effect is carried out That is, ringing current is removable. In addition, the drive 
circuit in this example is constituted by a panel and one, and can be used for a plasma display as shown in drawing 10 which 
is panel display. Furthermore, you may use the panel display for a TV apparatus equipped with a broadcast receive section. 
By using for a TV apparatus, generating of a noise is pressed dovm and a flicker of a screen etc. can be reduced. In addition, 
the TV apparatus which equipped drawing 1 1 with the broadcast receive section is shown. Moreover, you may use panel 
display for the computer apparatus which has the processing unit which consists of alter operation equipment, CPUs, etc., 
such as a keyboard and a mouse. By using the plasma display concerned for a computer apparatus, a noise can be reduced and 
the effect that possibility that a malfunction will occur decreases arises. The example of a computer apparatus is shown in 
drawing 12 , 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 ♦♦♦♦ shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The important section circuitry view of X driver in the example 1 of this invention, and Y driver 
[Drawing 2] The voltage-waveform view showing one example of the drive method of the plasma display panel in the 
example 1 of this invention 

[Drawing 3] The plasma display drive circuit diagram in the example 2 of this invention 
[Drawing 4] The plasma display drive circuit diagram in the example 3 of this invention 

[Drawing 51 The voltage-waveform view showing one example of the drive method of the plasma display panel in the 
example 3 of this invention 

[Drawing 61 The plasma display drive circuit diagram in the example 4 of this invention 

[Drawing 71 The voltage-waveform view showing one example of the drive method of the plasma display panel in the 
example 4 of this invention 

[Drawing 81 The plasma display drive circuit diagram in the example 5 of this invention 

[Drawing 91 The voltage-waveform view showing one example of the drive method of the plasma display panel in the 
example 5 of this invention 

[Drawing 101 Drawing showing the example of a plasma display 
[Drawing 1 1 1 Drawing showing the example of a TV apparatus 
[Drawing 121 Drawing showing the example of a computer apparatus 
[Drawing 131 Plasma display drive circuit diagram 
[Description of Notationsi 
Yl-Yn402 Scanning electrode 
X, 40 1 Maintenance electrode 

1 1 X Driver 

12 Y Driver 

111,122,3101, 608, 6 1 0, 807 Capacitor for recovery 

115, 112A, I12B, 114A, 114B, 123A, 123B, 125A, 125B, 341A-34nA, 34 lB-34nB, 3102, 3103, 3107, 3108, 3202,3203, 
404, 413, 414, 417, 418, 611, 612, 613, 810, 811, 812, 813, 814 Switching means 
1 13, 124A, 124B, 3104, 405, 451, 809 Coil 121 Semiconductor integrated circuit 
126A, 126B, 3109, 406, 455, 614, 816 Switch control means 

3 1 Reactive Power Recovery Circuit 

32 Output Circuit of Driver IC 

3105 High Potential Side Power Supply 

3 106 3 1 10 Low voltage side power supply 
3111 Output of Reactive Power Recovery Circuit 
3201 806 Input terminal 

3204 High Potential Side Power Terminal 

3205 Low Voltage Side Power Terminal 
32 Output Circuit of Driver IC 
33,815 Output terminal 

34 Load-carrying Capacity 
4101 Driver Circuit 

410 Power Circuit Means 

41 OA, 41 OB Power supply means 

412, 413, 415, 416 Voltage generating means 

411 Power Supply Generating Means 
420 Leak Switching Means 

450 Power Recovery Circuit 
454 Capacitor 

601 801 Quantity withstand voltage IC 

602 802 Terminal which impresses the direct current voltage for charge recovery 
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603 803 Direct-current-voltage terminal 

604 805 Earth terminal of IC 
609 808 Auxiliary capacitor 

615 Terminal Which Connects Drive Circuit with IC 

616 Terminal of Data Electrode 

804 Terminal for Charge Recovery of IC 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate luminance 
variation between scanning electrode blocks or 
maintenance electrode blocks in the plasma display 
panel driving circuit which uses the scanning electrode 
blocks and maintenance electrode blocks. 

SOLUTION: A switch SW1 is connected to the 
high-potential side for maintenance pulses and supplies 
a maintenance pulse current to a maintenance electrode, 
and a switch SW2 is connected to the low-potential side 
of the power source for maintenance pulses and draws 
the maintenance pulse current out of the maintenance 
electrode. A switch SW3 is connected to the 
high-potential side of the power source for maintenance 
pulses and supplies the maintenance pulse current to a 
scanning electrode and a switch SW4 Is connected to 
the low potential side of the power source for 
maintenance pulses and draws the maintenance pulse 
current out of the scanning electrode. Diodes DD1 to 
DD6 are so provided that pulses which should be 
generated independently at the respective maintenance 
blocks does flow round to other maintenance electrode 
blocks. Further, diodes DD7 to DD12 are so provided 
that pulses which should be generated independently at 
the respective scanning electrode blocks of not flow to 
other scanning electrode blocks. 
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^/^°^./u^DS^:^^^fi. [US (b) C0±®^'5VMiT® 

[0 0 10] ^i::. ■t'^X-v't'^ 
c?^;z;^tr^g Lfc¥S]llI^li]9 1^7j^t-o Il!9 1^:}oV^r. 1 
oii:/^x-v'T^^>^:7'u^/>^./u. 2 i i 

1 1 ^m2^Ji:Stel 2^^t9ig':bii:. F^astCj^m^^/:^ 
^itAL^^t::v— Ci , C2 , • • 

• , Cm \^mmWm \ 3 a . Si , S2 . ■ • • , Stn 
(i^^Hil 1 3 b . D I , D2 , • • • , Dn-i , Dn 

[0011] %'m<o~:f=7X^^ >{ :^rf\^^ ^<^^^vt LT 

(i. ^ATLMi^^mMSx ,S2, Sm(i480 

mmmMox , C2 , • • • , Cm (^4 8 o*. 



(3) iftrp- 2 8 7 4 6 7 1 

e 

HfiiDi , D2 . • • • , D„-i , Dn fi 1 9 2 0 ^^T* 

^jm*^PB^fiO. 3 5mm. ^ 
^m^RHfil. 0 5mm-C^^o ^dSIH^ <i: ^Um<^<^Sg 
BtfiO- 2mmr*^^o 

[0012] ^^tr. r<Dj: 9 ^^c^X^X-^x-r 

[0 0 1 3] H 1 0{r:Jol>T. m^itmr^XhK) . Wt^ 

e> 1/7 5#£^®[ap^t::ia::^$ixTi/>5r.i:7i>^v\ 
[0 0 14] X^X-ey^^ ;5;-7^i/^y<^./n- j:^|5^piij 
^S?nTfi. [i] 1 ot^J: 9 1 /u kfit^ifX 

y ^ -/L- K ([i] 1 0 (Dm^i^ SFl— SF6CDk = 6f!g 
20 (D^yy ^—JUV) {C^#JLTV^^o ^■t^-Xv'^— /UK 

fi. [ill 1 T'ij^p^-r5«^^7t<^/ci6(7)^}^«fmfflrp^:5^ 
^mm(Dm^mm-±'tn^'ti(D'^y^y^~/i-}^^sF 

[0015] 
[^1] 

lSJg= (L, x2'^-^ ) xan 

30 

-y-X:7^— 1 . t>o<i: t®;S75^iSv^-y-X:7^— 
K^k^-r^o Li fit>o<t t>I^S;0>^Sv^i^Xv^^-/^' 
K^7)ji¥^'Cfe'9. an m^tii^o(Dm^t^mmx\ 
nmn<D^yy ^ I'lz^i^^xmMwim^m^^'^^ 

m^l^i. myt^^^J:^^^m^i±'\^^X^^o #ifX:7^ 

<Dmjyw.^M^mn'r^::^tx% mm^mmx^^^ 

[0 0 16] mi 0(i k = 6O®-'g^*^LTV^5C0r\ 

^0 ^-(D:fjy-mm^-mti.x:tj^~mfj^i:no 
m^\t. ^^X2^ =2^ = 6 4m^(Dmmmmf)^^x^ 

fe^i: LTfl. 6 4^ = 262144fe {^^^ 
t^) (om^^^x^ k = lX^Hi^. iy^—/\^V = 
li^X:7^-/vK'Cfo'9. #feT?2(5glH (^>'75-:^:7) 

[0 0 1 7] 0 1 Ifl. [118. Higt^l^LfcX^X-v-x 

50 [0018] mmM±m^umoi , C2 , • • • , c 



1 1 T'f^lSi* a 11, a 22^-^ — ^^•^i^ii'^^^^L- 
[0019] lil^mi^Ci , C2 , • • • , Cm I'fili 

tL. *5smiisi , S2 , • • Sm i-fi. ^n?5tD 

tL^4 ^ i^^X^^y</i^:^ 3 3 7)5^111^ trPpAP^n^o 
^^Ijm^D j (j=l, 2, • • n) ICfl. 

[0 0 2 0] [g]8. m 9 (^^L./cffifi^^O-:/^X-^7=V^ 

^^i^. i^'li^^cm^'^/^:^ 3 6 tr J: t9 . ^-COHi^^ l 

[0021] ^m^m^m&k. ^^mmt^\mm(7:^m 
om^nmt^^mm(Dmx\ m^^^^^^s 1 tm^^-^ 

[0022] Ml 2\^^ :/^X'v'v'> :^y'u4^< 

^^/ucD^f^^mmmcom^n^-t mmw- 04-4228 

M^t-t^ 1 o(7:)i^7'y^ ^ — ^^^(Dmm^M^m 1 3 
-r. iiii 1 tm^j:^. mn^-^y^^^^^mmmcmn^tbx 



(4) 2 8 7 4 6 7 1 
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[0 0 2 3]ftf^fr. rcoi 5?^fig®l?^?F^^^fig^^[Hl 
X 3 1 , 3 2 fi^tV^'tV*£i^m*iCi , C2 . • ■ • , 

Cm^^SH^-Si . S2 , • • • , Sm ^^^^mi^mn 
ffi{c^ja-ej:v>, m^^-x. i<m^. (i^mm^ cm^^ 

( P *:)ig) : 1 9 9 6 ^ 4 6 7 7 3 H) 

(DF i g. s^mm-r^t. m^mmm(Dmw^<^i^:^ s 

1 ^^^-r^lHlSgfi rx SUSTAIN PULSE 

Rj tm^n. t£bT^:l]p^nTv^^o ^ 

SUSTAIN PULSERjchHS^ti. ^fi ^9 :^ 

[0 0 2 4] t:L^X\ »^i6^*5c^^5S^t-er-n:: 

i-^? 3 3^mn'r^^x(D^^r^^x^ ^fznm< i.fzjj:f}^^x 

mmW- 7 - 1 9 1 6 2 7 -^^«) o 

[0 0 2 5] Hi 4 fl4#r?i¥ 7-191627 

H 1 t^tB^tiTv^^lS 1 oSI#^'jo.|gt)];^?£^^-r(a 
T\ 1 o<7)f--7':7^— Kf^Pibt^^^^UT:loi9 . A 
lfii^'M^^^^Vu;5;$:^^n-t^»]rBl. B lf^?'{i^a:?^ 
-Ixy^Ji-P^^mU-^^Mm. Cll, CI 2, C13fl* 

jc> ^^j2<^Mcmmm. eii, ei2, e i 3 ilil^^r$r 

[0 0 2 6] T&^Hi^Si , S2 , • • • , Stn fi3o 

(DM^mmy ^ y ^ G , H, n^^^-tt^tiTi^^o ^ 
tz. m^^^x^^t^h^-^^^ ^^MBSi — Sm t^Tx 
Mm^Hx\^^^m^mmci -c„, t,. 

^G. H, n::>E^;^;;LT 3oc^*i^mi^'7''n :y -^'tr^ 

[0 0 2 7] Hi 4X{t. m^^^h^Mcm^-hmmi&m^ 
xcDmr^^mK-r^tii^^c^ ^'^'M-mmzfa^y^x^cDm 

fz\±^mn'mmrf y ^ m^%ii.tL<Dm 1 m^mmmm e 

11, El 2, E 1 3 ^|^f-tTV^6o 

[0 0 2 8] HI 1 4 fc>?|-i^;-t-^i^i5^Sff^(7)<5^ij (It 

p^ip 7-191627 -^^Scom 3 ) 1 5 t^^-T. 

H 1 5 i:::loV^T. A 7 ^Ri;(ip-r ^» 

1, C7 2, CI 3\^m^'s2-^1jkmMf^. E7 1, E7 

2, E 7 3f^igi^itjKcM;^p^i. U7f}^m2m^i&mm 

50 [0 0 2 9] ^fz. COMl, COM2, COM3(i# 
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1, s I 2{±^-Mm^y^ y^G(Dm^j](oM^m.^t^^ 
(D^-i^mmcmn-r^mmmmm^. s 2 1 , s 2 2 

mu^^mmmf£&w^. s 3 1 , s 3 2 {±^itm.my'^ 
y^ I (Dm^(o^'^mmtiik(o^'^mmcmn'r^mW) 

ft^PplE7 1, E7 2. E 7 3 :y >:^Sio 

mmy'^^y^(r)m^m.mmW)m^coMi, com 2, 

'Mm^MW}^mS 1 1 . SI2, S21, S22, S3 
1 , S 3 2 {Z7T<^ti^m^^<^^:^ 4 2(i#^S^1^7'n 

[0 0 3 1] J: 5> tc. S#i^^S$cm^5S^t^J2r 

mmm^m^^^t ro^-g-. ^^-Mmm-y^ y^ 

ii{cmm^ri^'S^^mj^'^^^(DX\ ^^-^mmy^ y^ . 
^mwmmy^y^i^^n}:c:^-r^mmmmm. -M'^m^mm 

yu y^^xv^mmmmy^ y^m'<^miii.rmnxi-^ 

[0 0 3 2] mi e com^it^ M^^^/i^^ 3 3 

>^ 3 1 ^^^-r5^^^fi(J^ii^^V^>^^^^3 9 i:. 

-r5^smy^ii/^/u;^^^^4 0T'ffl^^tlTv^5c *i 

13a fi^^m®:^t=^ y^\cntL'^-t^ Z^(DmW 
a >^ CC 1 1 ~C C 1 m, CC 2 1 ~C C 2 m 

[0 0 3 3] 

- 1 9 1 6 2 7 ^<tmz^^tLX\^^^ X 0\Z. StiA^ 

m.-^(Dm=f^mmz i.xm^^^^^:^^^si<-t^\z\^. 
m\^^^tx\^\ 

[0 0 3 4] AcffL. ro:^^. ^itmmm-y^y^^ 
X xj^mnmmy ^ y^\z^\^^xm\^^^ m^^<^^:^ 
iL\cmm^^^*^^mi)^^^(DX\ ^Mmmmy^ yi^ . 



(5) 4#fF- 2 8 7 4 6 7 1 
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^mxtti^'tKD^'Mmmy^ yi^ . mmn.my^y^ 

[0 0 3 5] LTii-U^eT)^^. :^(OXo\ci^^m.U':f^y 

^^x xy^mmnm y^yi^^m\^^ tLmmy^m ^ mm \z m 
m.-t^tzib{c^ ^M^mmy^yi^^xi/mmm.mya 

rfu y ^ ^ XXy^mn-mM.y ^ y ^ WiZM.tLV.XWn ^"kX^ 

JO Tv^-5£7)T^ ^^^m^y'^y'^. mwrnm^y^y^u 
i-xm^mmy"^ y^n(Dnmmi)m±'r^WM^m,m^ 

"So 

[0036] mi 7\%^ [115 Kff^-tWM^M^^^-^ 

^mi Q(D^^m\z^\^^x. m^m^m^<^\^^m^^3 

20 T^^6o :L(r:>mmx-7'f\^r yy':^4 y'f't\^xm<'^^ 
ET 5 1 'ffV¥yi^:^^=^y'=^t LTi®] 
< Nf^-^ V^^/UF ET 5 2 i:. ^^^i^ 5 3 t . 

T'^S^^tL^o PPl, P P 2fi:m)Eiy^4<-r > 

[0 0 3 7] H 1 7 ^r^ol^T. ^/^^^i^ 5 3 1 

mSftCO 1 0 0 O^gi^^T'fet). ^c^±iC10 0KHz 

^^^^^^^ti^c Lfc;^i^oX. T/^x-rx-r ;^ v^i-'^^^"^^/^ 
\z^itn:ifx.^Wi^-^^m^x%y. >^ h p p 1 (o^s 

[0 0 3 8] mi'^LT. N^-Y >'^->'l-F E T 5 20 
;t^ffitn:fit:'-^m»ft2 0 A:Sitt^>E^LTO. 5;^- A 
S^T-fof?. 1 0 Vta<!::'cDm/±^T^^C5c 
^ffi-rntf ^ bt^:^cm»£^mT'^>'ffitn:75^/h$l>F ET 

r (om^ <D ^ i^m)i(D F E T x^w^-r ^ ^^^m 
[0 0 3 9 ] i;x±<DXoiz^ i&mm^:^m:z^tzm^\z 

m^^<y^:^^m±^'t^^^j^(Dmf±.^Ti±±t LTF E 
[0040] UliSfl. 1117 oo|HlSg^fflv^fc*i^{::io 

v^r. ^^'r^mm-^^^'p^j:^^±^'^my'^y^isxxj^ 
m^mmy^ y^(Dmn^<^^^m^mm(Dmf±m^ (m 
n (a) ) . myt'T^mmm'^i^^^^'^mmy^ y^^ 
50 X um^m.my' ^y^ <Dm^^<j^^^^m^(0'm±-^M 



T'fo'? (mm (b) ) . 6 oi^m^^</^:^. 61-64 
[004 1] Hi sfc^Lfcj: ^i^. m^^^mm'^^*^ 

'>/c^V^ mis (a) ) m^i-±. Nf^-^-V^^yl-F ET 5 
2 T'c^m/if^Tfi^A^^j: < . > h P P 2 

^7t-r^^iJ^^^^^^v^ (His (b) ) 
>- h p p 1 ^^m^iffi»)^l^gl2:b^-r/^^v^^^. 

t < ^ ^ -r ^ M ^ f ^ + ^ m ^ ^ ^ ;f] P ^ ti V ^ i6 1 r 

[0 0 4 3] :L(D^bi'l^^^^W.-t^\^\±. St^^/^vu 
:^ ^^^-1- 5 iHlSgco gi^ffifei ^ < till* J: V \ 

[^TTi^^T^^'-^y— MO S F ET/^^*(7);^-l' -y^^^cD 
[0 0 4 4] L/c;^^o-C. mm^fSii^,^^'^. W^^^<D 

[0 0 4 5] ^if^nmy^^ y ^ ^tLU-m^mM-^ ^ y 
-^mm-fu y ^ '^f:L\%mmmmrf ^ y^%<Dn^m^. 

[0 0 4 6] -^%m(r>^m'X^ *#iz^^jKm^. s^iz^ 



(6) 2 8 7 4 6 7 1 

12 

[0 0 4 7] 

:^oV^T. ^^#i«PM^i^ioV^T:7^^X^y=^' ^ 1/^ /^^t-./i- 
t^TOP-r 5 ^^^^ 6 ^ -yf^-efco 

/i^ryy':^^y^<Dmmc^ mm^'^mmy ^ y (om 

n ^/^£7)#:t::^-H/>^<:o^-r:^- Kt^^ b ^ ^ 2 ^7:>>/'Y 
[0 0 4 8] *iE®3lH]^li^^im^L (^f^«$cmSl) 

(om^^^v^x^^^, 

[0 0 4 9] ^fc. *^0^cDft&(7)X^X-^v='> y^Xi/-f 
milS«-Xn iy>^SiciF'{igcm 

V ^TX^ x-r^> -y* yN^.yi.tr^;(]p-r ^ ^^m^^my 

(OW^^<f\^:^^^^'t^f^^(Dy^4 y^X^->X. — 

^ ::^zfi^4 y<:^'^Mc\^:^^^XmWi^m^-r^':^/^r y^ 
50 y^(0{^mc^ m^rd*«m^^X^ 5/^(7>^tc^LV^ 
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D :y^co^{^^LV^^(7)^-r K/^^^ 5 ^ 2 cO^-r 
T ^ x-^ ^ ;^ u ( r ^,f]p-r 5 St ffiy to 

;^ X u -r /i-t:: 7i)^ o T ^ ^ X/ur X;=^ 

I ^ r X ^ x-7 ^ 4 ^m-^ ^ 

^^^Xiz-r^^'^^/uJ: ^9m»^t^®v^iA^pX/^X^>';=^-r 
^coftilfflt::. mjteiiitmi^X n 'y:^c7)^}c^Uv ^iSc c7:)X 

wm^mmmm.':f^y^\^^wt^^. kM(omn^<j^y7. 

[0 0 5 0] ^fc. *^P;icD^teB1St^J:tifl\ mjfS^ 

;ilHlg§(7)X/ur yy':^4 y^i^m 2 c^mi^lEliiXlHl^lc J: 

[0 0 5 1 1 ±a^£^[p|Sgffi^^Sc^^i: 5r.^tiJ: t^^3Kt^ 
^coPp1^X'fo5^^®®Xn y ^ %f:L\^m^mM':f ^ y 

'^^v^^^mM-f^y^^^xjm^nm^^y^n 
^ ^ X ^ x-v^ ^ ^ ^ X u ^t-^ffi -c^iifb L r 



(T) 4#ff- 2 8 7 4 6 7 1 
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^m\^^-rth. y^m(Dmmt^h^nmx^ 

[0 0 5 2] '4^mM<7):i(D:^mit. WMm^^^^yi; 

\z.mxi^^^mm^<f\-:^mj£m(^^'^ l < ^5 h(ox^ 

[00 5 3] TtfcL. mm^<f'^^^m\L<Df:L^\Z.^Wi:i 
#Xp '>>>F^T4:m^Wi::«icLTL^oTfi. ^^^^ 

t^xp y p %t:.\±m.nmMr^ ^ y^%\^%%.tL\^^-m'^-^ 
^^miixa y^^ fz.\^m.m'mM-^^ y ^ irw?-&-r 5 j: 

[0 0 5 41 rc7:>j:9(r. ^^^tcffi^/^X^;^~K^ffl 

Hi^nj^'^hmnwM-^<owi^^^%\^x^^ ^(d^^^ 

^x-v-x-Y y^Xix-r^^°-t-/i-<7:>1&#3A^^: ;^^?'ce< i: 

t-x^^^ "^^mmy^ ^ y p trnwrnmrf ^ y ^ 
mwnM^ ^y^ Wi^^'^\^x\^fzM^m^'^^\z.mm 

S^ffiXn -y^^fcfi^i^milXu :yy loiloV^T2 

T X7i V ^ LT'::^^ ^ ^ ^ o 

[0 0 5 5] 

[00 5 6] 01 \%i^Wm(D% 1 (7^^JS?f$SC0X^ XV 
30 y^^^XU-Y/^'^./Ut?)iIlf[j[p]Sgc7)Sy^[p]gg[ll-efo^, li] 
1 (DX^X-v'-t'^ ^^Xu-Y^^^^^/i^tT^i^ttlElSSfi. i^-ilSJt 
m.^<;v::^ 3 6^. ^^^^m<^Xp y ^r^aI^i^D^^^/>/^ 
t:i ess ^ ^^^^vu y- ^ -r 5 

^fiS:/^/i.>;^^t^3 i:. •7=-y/NVu;^^^^4 X^ 
;^ KDD 1— DD 1 4 i:. ^Si^^iico^i^/^Vi-y^ 
^^^-r5fc46tDy^ ^/-^SW 1 — SW4Xfl|/^Sc$tLT 

[0057] y^';/^swi i-xmi^^^^i^^^mmucDrnm 

^'^/uymsfD^w^-^-r^X/u-r :yx^^ ^/^-c^^5o y-r 
^/^sw2(i^^^/^/uyfflmaf.(7){g:m{i{RiJ (gl 1 xa- 

m^^<^i^:^mi^i^^\^m< x/uxr>>^;=^-r y^x^^o 
y^ >>5^sw3(iii^#^^vi-yfflma^.toit;m{imij (m 1 T- 



(8) 
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[0 0 5 81 m^mmitMMmmy^ y^i^Mit>\^xc 

Cll, ■•■.CClrn, CC21, •••,CC2 
m, CC3 1, • ■ CC 3m(D3^(Dm{^'7^nh 

ti. ^ti^*ri(Dmx^m\^mmcA, cb, cc^cmm 

[0 0 5 91 HI 1 X 0 t^. iS3t5(i#*^S1^ 

^{cm "9 i^^/c^v^ J: 9 t^^^;^— KDD 1 — DD 6 ;^^t3f 

-^^ # /int!l^7>^^ll:® :/ a :y i::© "9 iA ^ I ^ J: 

9i::^'f KDD T—DD 1 2 /i^S9:Jt btiTV 

[0 0 6 01 ztDXo^^^^-^^i^imm^j:. y^:^-h'^m 

[006111^2 (a) . m2 (b) . m2 (c) fl. 

m ^ ^ ;t ^ - V p r^T t c ^ b s w 6 T'tg 

[0 0 6 21 ms n-^mmmm(Dmmmm\c x y) ^^-r 

(Dwm'y-^i^y^^^-x^x^^ ^ m^'^i ~ i 9 i e 2 
1 %<i^m(Dmi tm—x-^^. Tfesmi^fiHi 1 4 ^f^^ 

y^J\^'J^\'^h^X\^^. 40 
[0 0 6 31 3 t^:iol^-C. A5i, A52, A53(i 
^^-MMM-:/^ y ^ ^ XXim-^nM-f ^ y^\Z-mtL(D^' 

mmm^^^^'^y^^^m^^mm. bsi, 352, 353 
^x^i^-^mM^^ yp^x^ximnmm^^ y^\zMtL(D 
=^mwcm^^^<}'^:^^^ii^'r^mv^. c 5 1 , c 5 2, 

C 5 SfiS^iZ^^^S^fflrs^. E51, E52, E53fi 

^i^-^mm-^ uy^^x xiymmmrf ^y^ \z,^^tL<Dm 
\.(DymimMm. D5fim2^^^»cmiffiF«i^^-ro ^ 

fc. ^^gm^iSi , S2 , • ' • , Sn, (iSOCD^^m 
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[0 0 6 41 ^^WiW:fi=^t^^m^^^Him.-^x<r>m^ 
^m<-t^fzMz^ ^M'^mm-^^y^^xi/m^mm 

^tz. m^i^^wcmf}^hm^mm'MX(Dmm^m< 
•r^tzib^z. ^M^mmy'^yi^isxv^mwMmyxjy 
^x(Dm^i2^^mmmT\^fzm.m^z^M'^mm':/tn y 

E5 1, E5 2, E 5 S/i^^ft b:h>rV^^o 

[0 0 6 51 n 4 \%:^'mi&mm<Dmm'mm:^ x ^ m^-t 
mm^-t^mw-? - 1 9 1 e 2 7 ^'^An(om 1 (owm^^— 

^iy:y^\zn]t.'^^iy(OX^^if^. mW^l ~ 19 16 2 

[0 0 6 61 3 1 \'t^<)\^:^^^ 2 IX #\ 6 

^€i±-i6 0V. mn^<)'^:^3 2(D^<)\-:^^^ n 
'ffl:J±fi*il^^^/i-^ 3 1 ^S^^Vu>^ 3 3 fi/^' 

fv:;^^3 ix^^^ 1:/£-180V. y"'— ^ ^^Vu;^ 3 4 fi^: 
]g/'^V^>^ 3 3 C/^Vu;5^(tFMT% mEE(i+7 0V. 
MuM^^y^^ 3 6 1 0 ^J£- 3 0 0V. 

^{SjKcHr^^^^V^^ 3 7 (i/^^yu^^flil 1 A/ m.J^- 9 0 
V. 4 1 fi>'^yi-;^i|il2 0 A/^^ MJ±- i e 0 

VtX^fZo m^^^VUy!^ 3 5tir rT'fflV^?:£/i>ofc7it^. ^ 

[ 0 0 6 7 1 m^^C A, CB, cctcfii^{iS5:^/^/^;^ 

3 6 . 4 1 . m^^<^^^ 3 1 ^Ri:/]p-r5o li 

3 ifi. ^cD|l4fctt;ii^t.fiP^ b:^^T'fi/cev^ 

[0 0 6 81 ^fz^ ^-^nmSC 11, SC 1 2, • • 
SClm, SC21, SC22, • • SC2 
m, SC31, SC32, • • - , S C 3 m\Z\^Z.fl^ 

^XJ y ^ X.Ut^^mM'^ y ^ \Zi^\,^X%^tL\^fz^ 4 

^ ^^x^mwinm^^^f^y^ 37^. ^fz^^^wm:^ 
mtLX^fz^^ ^ >^^"r'^^^^/u^ 3 3^^iiii^{c^^pu 

TV^'5o ^^^vi^;^ 3 4 fi^^^^/u;^ 3 3^ f^ffl LT 

[0 0 6 9] m^. mA(o-Tmz^\^tzm(i>^m\^x. 
w^^^^^^ ^^^-r ^ ^^'^^swi~sw4 
mm-^^o iii3t^:^-rv-^>>^. m 4 tr^-rigKie^f^ 
^^mt-^ ^ ^tciii^^'^>'i-^ 3 1 , 3 2^^ffi^iit-Pn 

y^S^Nl \t,=f'mi&'M.^<^^^ 3 6 . mW^^/"-^:^ 4 
1. li^^^>Vu>^3 1 ^hHUTV^^fflrpm^fi:^^*^^^^: 
IH^CA, CB, CC^^±fe^^it^[l:£^^o ^ 

Y y^syN2\±mw^<^^:^ 3 1 ^^^-t-^wrpitc^vt 

^'^f?. 1;<^CA, CB. cco^iloo^j^^^/i-;^il;{i^ 

-r^o ;^^:y^SW3li. 3 7 . ^ 

^/'^yu;:^3 3. 3 2 ^^^UTV^5^Ppm^ 

(i:^>'t^fl8<b?:e»9. ^fim^lSC 1 1 , SC12, 

SClm, S21, S22, S2m, S3 
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1, S3 2, • • s 3m^^Jfe«f4:i::Il^-r^o 

10 0 7 0] j^±. :^-mmm.\^x,fi\-t. 

[0 0 7 1 ] Ccoa^fi. tS3K>^-r ^/^i LT^^fflLT 

f!S:m(DFET^mmi.tzm^xh. ^i^^-mm^^y^ 

[0 0 7 2] iisfi. m^im^m^^-^t^. i^mn<o% 
(o^^mx-^^. ^mMm.x\%^ #^¥7-4 153 

[0 0 7 3] [1 5 [-ioV>Tfi. i5^>r:^- KDD 1 0~D 
D 1 2(7);?7 y— Kl:::^^ -y^SW 1 OT^^^gc^n. . ^ 
coftiiSi^m^?flHliRfflo=i^yuL 1 ^^^j^^tL. ^c^)ft!iiS 30 

HDD 1 ~DD 3 cor y — Kt::S^^nTV^ 
60 ^/c. ^'-f:^- KDD 7~DD 9cory — KCiy^^ 
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